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or, where appropriate, a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable solvate 

thereof 

wherein 

A represents >C = X. wherein 

X represents oxygen or sulphur, or A represents a bond; 

Y represents N or N*-0~ or a moiety CR 8 . 

and the other substituents are defined as in claim 1 ; 

a process for the preparation of such a compound, a pharmaceutical composition comprising such a 
compound and the use of such a compound and composition in medicine. 
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NOVEL COMPOUNDS 



This invention relates to certain novel compounds, in particular to novel indane derivatives having 
smooth muscle relaxant activity, to processes for their preparation, to compositions containing such 
compounds and to the use of such compounds and compositions in medicine. 

EP-A-76075. 93535. 95316. 107423. 120426. 126311. 126350. 126367 and 138134 describe certain 
benzopyran derivatives having inter alia antihypertensive activity. EP-A- 176689 also discloses that certain 
benzopyran derivatives are useful for The treatment of inter alia disorders of the respiratory system. 

European Patent Application. Publication Number 0,272.982 discloses certain indane derivatives as 
having diuretic activity and antiarrhythmic, cerebral anti-iscnaemic and hypotensive properties and also 
discloses indane intermediates for preparing such compounds. Belgian patent No. 667.486 and French 
Patent No. 1.462.244 disclose certain indanes as having analgesic, local anaesthetic and CNS-depressant 
activity. Netherlands Patent No. 68,15088 discloses certain indane derivatives as having hypogfycaemic 
activity. 

A group of novel indane derivatives has now been discovered which surprisingly has smooth muscle 
relaxant activity, and such compounds are therefore potentially useful as bronchodilators in the treatment of 
disorders of the respiratory tract, such as reversible airways obstruction and asthma, and also in the 
treatment of hypertension. Such compounds are also indicated to be of potential use in the treatment of 
disorders associated with smooth muscle contraction of the gastro-intestinal tract, uterus or the urinary tract 
including the ureter. Such disorders respectively include irritable bowel syndrome and diverticular disease; 
premature labour; incontinence; renal cholic and disorders associated with the passage of kidney stones. 
They are also indicated as of potential use in the treatment of cardiovascular disorders other than 
hypertension, such as congestive heart failure, angina, peripheral vascular disease and cerebral vascular 
disease; and also v treatment and/or prophylaxis of disorders associated with pulmonary hypertension 
and of disorders assucated with right heart failure. 

Accordingly, the present invention provides a compound of formula (I): 



or, where appropriate, a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable solvate 

thereof 

wherein: 

A represents >C = X. wherein 

X represents oxygen or sulphur, or A represents a bond; 
Y represents N or N*-0~ or a moiety CRs wherein 
Ra is as defined below; 

Ri and R2 independently represent hydrogen or alkyl; or 
Ri and R2 together represent a C2-; polymethylen6 moiety: 

Rs represents hydrogen, hydroxy, alkoxy or acyloxy and R* is hydrogen or Rs and R* together represent a 
bond: 

when A represents >C = X f then R 5 is hydrogen; 

alky! optionally substituted by one or more groups or atoms selected from halogen, hydroxy, alkoxy, 
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alkoxycarbonyl, carboxy or an ester or amide thereof, amino, monoalkylamino or dialkylamino; alkenyl; 
amino optionally substituted by an alkyl or alkenyl group or by an alkanoyl group optionally substituted by 
up to three halo atoms, by a phenyl group optionally substituted by alkyl. alkoxy or halogen; substituted or 
unsubstituted aryl or substituted or unsubstituted heteroaryl; and 
R& represents hydrogen or alkyl; 

or R 5 and R 5 together represent a linking chain of formula -A'-A*-. being attached to the nitrogen atom of 
the moiety -N-A- and A 2 being attached to the group A on the said moiety, and wherein A' represents a 
substituted or unsubstituted methylene group. A 2 represents 2 or 3 (inking members, one of the linking 
members optionally representing 0. S or NR and the other linking members each independently represent- 
ing a substituted or unsubstituted methylene group; R represents hydrogen, alkyl. alkanoyl. phenyl C:-«- 
alkyl, arylcarbonyl wherein the aryl group may be substituted or unsubstituted: 

or R is mono- or bi-cyclic-heteroarylcarbonyl: when A represents a bond, then R 5 and R, together with the 
nrtrogen atom to which they are attached, form an unsaturated heterocyclic ring having 5 to 7 ring atoms 
which ring atoms comprise up to 2 further nitrogen atoms and a carbon atom, the carbon atom being 
substituted with either an oxo group or a th.oxo group the remaining ring atoms being substituted or 
unsubstituted: 

R 7 and R £ are each independently selected from the class of hydrogen, substituted or unsubstituted alkyl. 
alkoxy, C3-3 cycloalkyl. hydroxy, nitro. cyano. halo, formyl. carboxy. a orouo of formula R*P- R b R c NT- 
R-TNH-. R«CO.O-. R'CS.O-. R<(OH)CH-. R*(SH)CH-. R<C( = N.OH)-. R<C( = N.NH 2 )- or alkenyl optionally 
substituted by alkylcarbonyl. nitro or cyano. providing that when Y is CR 3 then at least one of R 7 or R 8 is 
not hydrogen; 

R* represents R° or R d 0- and R a represents substituted or unsubstituted alkyl. substituted or unsubstituted 

aryl or substituted or unsubstituted heteroaryl. optional substituents for R a being up to 2 substituents 

selected from alkyl. alkoxy. halo, haloalkyl. nitro and cyano: 

R b and R c each independently represent hydrogen, alkyl or alkylcarbonyl; 

T represents a bond cr - 7' represents -CS- or T 2 and V represents -CO-. -SO- or -S0 2 -; and 

p represents zero or . .eger 1 . 

Suitable substituents for any aryl or heteroaryl group represented by R 5 include one or more groups or 
atoms selected from alkyl. alkoxy. hydroxy, halogen, fluoroalkyl. nitro. cyano. carboxy or an ester thereof, 
alkylcarbonyloxy. amino, monoalkylamino. dialkylamino. aminocarbonyl. monoalkylaminocarbonyl or dial- 
kylaminocarbonyl. 

When the linking chain -A' -A 2 - compr.ses substituted methylene groups it is favoured if one or two of 
methylene groups are substituted, in particular it is favoured if the methylene group represented bv -A'- is 
substituted. 

Suitable substituents for any methylene group in -A'-A 2 - include alkyl groups, especially methyl c - ethyl 
and in particular methyl. y 

In one particular aspect when A represents >C = X, the linking chain -A'-A 2 - (and thus R s and R s 
together) represent a moiety of formula -CH 2 -<CH 2 ) n .Z.(CH 2 ) m .wherein m and n are 0 to 2 such that m + n 
is 1 or 2 and Z is CH 2 , O. S or NR wherein R is as defined above. 

Suitably R represents hydrogen. C,- 9 alkyl. C 2 - 7 alkanoyl. phenyl --alkyl. naphthylcarbonyl 
phenylcarbonyl or benzylcarbonyl optionally substituted in the phenyl or naphthyl ring by one or two of 
Ci - 6 alkyl. Ci -s alkoxy or halogen: or R is mono- or bi-cyclic- heteroarylcarbonyl. 

Suitably, when Y is N or N*-0". R 7 is hydrogen. 

Suitably, when Y is CR 9 . then one of R 7 and R 8 is hydrogen. 

In particular, when Y is CR 3 , one of R; and R 8 is hydrogen and the other is selected from substituted or 
unsubstituted alkyl. alkoxy. C 3 - B cycloalkyl, hydroxy, nitro. cyano. halo, formyl. carboxy. a group of formula 
R-TX R b R c NT-. RTNH-. R-CO.O-. R'CS.O-. R'<OH)CH, R<(SH)CH-. R<C( = N.OH)-, R*C< = N.NH 2 )- or 
alkenyl optionally substituted by alkylcarbonyl. nitro or cyano. wherein R*. R°. R c . T. V and T 2 are as 
defined in relation to formula (I). 

Also to be mentioned are those compounds wherein one of R 7 and R 8 is hydrogen and the other is 
selected from the class of C,-« alkylcarbonyl. C,- 6 alkoxycarbonyl. C,-« alkylcarbonyloxy C,- 6 alkyl- 
hydroxymethyl. nitro. cyano. chloro. trifluoromethyl, C,- s alkylsulphinyl, C,- 5 alkylsulphonyl C-- 4 alkox- 
ysulphinyl. Ci-« alkoxysulphonyl. C,- € alkylcarbonylamino. C.-« alkoxvcarbonylamino. C,- s alkyl-thiocar- 
bonyl. C,-< alkoxy-thiocarbonyl. Ci-< alkyl-thiocarbonyloxy, C, - 6 alkyl-thiomethyl, formyl or aminosul- 
phinyl. am.nosulphonyl or aminocarbonyl, the amino moiety being optionally substituted by one or two C< 6 
alkyl groups, or C,- 5 alkylsulphinyiamino. C.-« alkylsulphonylamino C,- 6 alkoxysulphinylamino or ci-« 
alkoxysulphonylamino or ethenyl terminally substituted by C,-« alkylcarbonyl. nitro or cyano or .C(C, c 
alkyl)NOH or -C(C - 6 alkyl)NNH 2 . Y ^ 6 
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In a further particular aspect. R7 represents hydrogen and R 8 represents alkyl or C3-3 cycloaikyl. 

Suitably, one of R7 and R 8 represents nitro. cyano or alkylcarbonyl and the other represents a different 
group selected from nitro. cyano. halo, alkylcarbonyl. alkoxy. especially methoxy. mono- or di-alkylamino or 
mono- or di-alkylcarbonylamino. For example, one of R? and R 8 may represent nitro, cyano or alkylcarbonyl 
and the other may represent alkoxy. especially methoxy. amino, mono- or di-aikylamino or mono- or di- 
rjlkylcarbonylammo. 

When R 7 or R 8 represents a substituted alkyl group, suitable optional substiluents include one or more 
of halogen, hydroxy, alkoxy. thiol, nitro. cyano and alkylcarbonyl. especially halogen. 

In one particular aspect, the present invention provides a compound of formula (I). or. where 
appropriate, a pharmaceutical!-/ acceptable salt thereof, or a pharmaceutical^ acceptable solvate thereof 
wherein: 

A represents >C = X. wherein 

X represents oxygen or sulphur, or A represents a bond; 
Y represents N or N*-0~ or a moiety CR 8 wherein 
Rs is as defined below; 

R, and R2 independently represent hydrogen or C< alkyl; or R: and R 2 together represent a C2-7 
polymethylene moiety: 

R3 represents hydrogen, hydroxy. Ci-e alkoxy cr C» -; acyioxy and R* is hydrogen or R 5 and R* together 
represent a bond: 

when A represents >C = X. then Rs is hyarogen; C. -s alkyl optionally substituted by halogen, hydroxy. 
C1 alkoxy. C- -i alkoxycarbonyl. carboxy or amino optionally substituted by one or two independent C< 
alkyl groups; or C 2 -; alkenyl: amino optionally substituted by a C1-; alkyl or C2-6 alkenyl group or by a 
C: -s alkanoyl group optionally substituted by up to three halo atoms, by a phenyl group optionally 
substituted by C<-s alkyl, Ci-s alkoxy or halogen; or aryl or heteroaryl. either being optionally substituted 
by one or more gro'-^s or atoms selected from the class of C1-5 alkyl. Ci -s alkoxy. hydroxy, halogen, 
trifluoromethyl, nit. ; : .no. Ci -12 carboxylic acyl. or amino or aminocarbonyl optionally substituted by one 
or two Ci -6 alkyl groups; and 
R6 represents hydrogen or Ci-s alkyl; 

or R s and Re together represent -CH 2 -(CH 2 )„-Z-(CH2) m -wherein m and n are 0 to 2 such that m + n is 1 or 
2 and 2 is CH 2 . 0. S or NR wherein R is hydrogen. C--g alkyl. C2-7 alkanoyl. phenyl Ci-*- alkyl. 
naphthylcarbonyl, phenylcarbonyl or benzylcarbonyl optionally substituted in the phenyl or naphthyl ring by 
one or two of Ci -& alkyl. Ci-s alkoxy or halogen: or R is mono- or bi-cyclic- heteroarylcarbonyl; 
when A represents a bond, then Rs and Re together with the nitrogen atom to which they are attached, form 
an unsaturated heterocyclic ring having 5 to 7 ring atoms, which ring atoms comprise up to 2 further 
nitrogen atoms and a carbon atom, the carbon atom being substituted with either an oxo group or a thioxo 
group the remaining ring atoms being substituted or unsubstituted; 

when Y is N or N # -0~, R7 is hydrogen or. when Y is CRs. either one of R 7 and Rs is hydrogen and tho 
other is selected from the class of C1-& alkylcarbonyl. C1-5 alkoxycarbonyl, Ci-* alkylcarbonyioxy. O-s 
alkylhydroxymethyl, nitro. cyano. chloro. trifluoromethyl. Ci-e alkylsulphinyl. Ci -6 alkylsulphonyl. C1-5 
alkoxysulphinyl. Ci-s alkoxysutphonyl, Ci-e alkylcarbonylamino. Ci-s alkoxycarbonylamino. C1 -5 alkyl- 
thiocarbonyl. Ci-s alkoxy-thiocarbonyl. Ci-e alkyl-thiocarbonyloxy. Ci-s alkyl-thiomethyl. formyl or 
aminosulphinyl, aminosulphonyl or aminocarbonyl. the amino moiety being optionally substituted by one or 
two Ci-e alkyl groups, or Ci -e alkylsulphinylamino. Ci-> alkyfsulphonylamino C1-5 alkoxysulphinylamino 
or Ci-s alkoxysulphonylamino or ethenyl terminally substituted by C<-$ alkylcarbonyl. nitro or cyano. or -C- 
alkyDNOH or -C(Ci-s alkyl)NNH 2 ; or one of R? and Rs is nitro. cyano or Ci- 3 alkylcarbonyl and the 
other is methoxy or amino optionally substituted by one or two Ci -5 alkyl or by C?-? alkanoyl; or R 7 is 
hydrogen and R 8 is Ci- 6 alkyl or C 3 - 8 cycloaikyl; suitably in such compounds p represents zero; 
alternatively p may represent the integer 1 . 

Preferably, when A represents >C = X then X is oxygen. 

Preferably. Y represents C-R 8 wherein Rs is as defined in relation to formula (I). 
Preferably, Ri and R2 are both Ci-e alkyl. and in particular R } and R 2 are both methyl. 
Further examples of the compounds of formula (I) include those wherein, R< and R2 both represent 
hydrogen. 

When R 3 is alkoxy, suitably Ci-s alkoxy, and Rt is hydrogen, preferred examples of R 3 include 
methoxy and ethoxy, of which methoxy is more preferred. When R 3 is acyioxy. suitably Ci-/ acyioxy. and 
R* is hydrogen, a preferred class of R 3 is unsubstituted carboxylic acyioxy. such as unsubstituted aliphatic 
acyioxy. 

however, it is more preferred that R 3 and R* together are a bond, or that R 3 and R* are both hydrogen. 
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or in particular, that R3 is hydroxy and R< is hydrogen. 

When R 5 represents alkyl it is suitably alkyl. favoured alkyl groups include methyl, ethyl and n- 

and iso-propyl. preferably methyl. 

Aluitable halogen substituent for any alkyl represented by Rs-sa fluoro. chioro or bromo substituent; 
5 favoured examples include methyl, ethyl or propyl, especially n-propyl. terminally substituted by fluoro. 
chioro or bromo. for example chioro. 

When R 5 represents alkyl substituted by hydroxy, favoured examples include methyl or ethyl terminally 

substituted by hydroxy. 

When Rs represents alkyl substituted by alkoxy. a suitable alkoxy group is a methoxy or ethoxy group: 
w favoured examples include methyl or ethyl terminally substituted by methoxy or ethoxy. 

When R s represents alkyl substituted by aikoxycarbonyl. suitably d-s alkoxycarbonyl. a suitable 
alkoxycarbonyl group is a methoxycarbonyl or ethoxycarbonyl group; examples include methyl or ethyl 
. terminally substituted by methoxycarbonyl or ethoxycarbonyl. 

When R s represents alkyl substituted by carboxy. favoured examples include methyl or ethyl terminally 
15 substituted by carboxy. 

When R s represents alkyl substituted by amino wherein the am.no group is optionally substituted by 
one or two independent alkyl groups, favoured values include a group (CH 2 ) n NR.fV where n is 1 to 6. and 
FU and Rg'are each independently hydrogen or C. -s alkyl: suitable values for n include 1 and 2. in 
particular 1 . 

20 Preferably R« and R» ' are each independently selected from hydrogen and methyl. 

When R s represents alkenyl. suitably C 3 - 4 alkenyl. suitable values include vinyl, prop-1-enyi. prop-2- 
enyl. 1-methylvinyl. but-l-enyl. but-2-eny!. but-3-eny!. 1 -methylenepropyl. or l-methylprop-2-enyi. in both 
their E and Z forms where stereoisomerism exists. 

When fV represents optionally substituted amino, suitable optional substituents for the amino group 
include a methyl; ethyl: propyl; butyl: ailyl or a trichloroacetyl group; or a phenyl group optionally 
substituted by one methyl -ethoxy group or one halogen atom, and in particular a phenyl group optionally 
substituted with amino. /iamino or phenylammo; the phenyl group in the phenylammo substituent 
being optionally substituteo m the phenyl ring by one methyl or methoxy group or one halogen atom. 
When R 5 represents aryl. favoured examples include phenyl and naphthyl. preferably phenyl. 
When R s represents heteroaryl. suitable heteroaryl groups include 5- or 6-membered monocyclic or 9- 
or 10-membered bicyclic heteroaryl groups, preferably 5-or 6-membered monocyclic heteroaryl groups. 

Preferred 5- or 6-membered monocyclic or 9- or 10-membered bicyclic heteroaryl groups are those 
containing one. two or three heteroatoms selected from the class of oxygen, nitrogen and sulphur and 
which, in the case of there being more than one heteroatom, are the same or different. 

Suitable 5- or 6-membered monocyclic heteroaryl moieties include furyl. thienyl. pyrrolyl. oxazolyl. 
thiazolyl, imidazoly! and thiadiazolyl. and pyridyl. pyridazyl. pyrimidyl, pyrazyl and triazyl. Preferred 5- or 6- 
membered heteroaryl groups include furyl. thienyl. pyrrolyl and pyridyl. in particular 2- and 3-furyl. 2- and 
3-pyrrolyl 2- and 3-thienyt. and 2-. 3-and 4-pyridyl. 

Suitable 9- or 10-membered bicyclic heteroaryl moieties include benzofuryl, benzothienyl, indolyi and 
indazolyt. quinolinyl and isoquinolinyl, and quinazolinyl. Preferred 9- or 10- membered bicyclic heteroaryl 
groups include 2- and 3-benzofuryl, 2- and 3-benzothienyt, and 2- and 3-indolyl. and 2- and 3-quinolinyl. 

In any optionally substituted aryl or optionally substituted heteroaryl group, the preferred number of 
substituents is 1. 2. 3 or 4. 

Preferred substituents for any substituted aryl or heteroaryl group include methyl, methoxy. hydroxy. 
45 chioro. fluoro. nitro or cyano. 

One preferred sub-group of values for Rs is that wherein R 5 represents phenyl or naphthyl or a 5- or 6- 
mombered monocyclic or a 9- or 10-membered bicyclic heteroaryl. the phenyl, naphthyl or heteroaryl group 
being optionally substituted by one. two. three, or four groups or atoms selected from the class of alkyl. 
alkoxy. halogen, fluoroalkyl. nitro or cyano. 
50 When R 5 represents optionally substituted phenyl, preferred values include phenyl. 4-substituted 
phenyl. 3-substituted phenyl. 3.4-disubstituted phenyl and 3. 4, 5-trisubstituted phenyl, for example Rs may 
suitably represent 4-fluorophenyl. 

When R s represents an optionally substituted 5- or 6-membered monocyclic heteroaryl or an optionally 
substituted 9- or 10-momborod bicyclic hotoronryl group, proforrod vnluos includo unsubstltutod 5- or 6- 
55 membered monocyclic heteroaryl or mono-substituted 5-or 6-membered monocyclic heteroaryl or 9- or 10- 
membered bicyclic heteroaryl, in particular unsubstituted 5- or 6-membered monocyclic heteroaryl or 9- or 
10-membered bicyclic heteroaryl. 

Preferably, when R s and R e together represent a linking chain -A 1 -A 2 -. A 1 represents a substituted or 
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unsubstituted methylene group and A= represents a -CH,CH r or -CH 2 CH 3 CH 2 . group, for example 
-CH : CH 2 -. 

When A : represents a substituted methylene group it is preferably substituted by an alkyl group 
especially a methyl group. 

in one suitable aspect when R s and R 6 together represent -A'-A 2 - the moiety FVN.CX.FU represents :> • 
methylpyrrolidcnyl or 6-methylpiperidonyl. especially 5 -methylpyrroiidcnyl. 

in a preferred aspect Rs and Rs together represent the moiety -CH 2 -(CH 2 ) n -Z-(CH 2 ) m -as hereinbefo-e 
defined and the moiety Rs.N.CX.Rg represents either pyrrolidonyl or piperidonyi. 

When Z is other than CH 2> m is often 0 or i and n is often 0 or i. 

When Z represents NR. suitable aryicarbonyt groups include naphthylcarbor.yi. phenylcarbonyl i< 
ben2ylcarbonyl optionally substituted in the phenyl or naphthyi ring by one or two of alkyl. alkoxy :>r 
halogen. 

Suitable examples of R wnen Z is NR include hydrogen, methyl, ethyl, n- and iso-propyi. n-. sec- a*d 
tert-butyl. benzyl, phenylcarbonyl or benzyicarbcnyl optionally substituted in the cnenyl ring by meth /I. 
methoxy. chlorc Or bromo: furylcarbonyl. thienylcarbonyi. pyrrolylcarbonyl or indoiy:carccnyi. 

Preferably R is hycrogen. methyl, n-butyi. acetyl, benzyl, benzyicarbcnyl. onenyicarbonyi or furylcar- 
bonyl. 

Most preferably R is methyl. 

in a particular aspect of the invention. R 5 anc R; together represent C:-cr C* •octymetnyiene when A 
reoresents >C = X. 

Suitable unsaturated, heterocyclic rings represented by the moiety R*.N.Rs include those having 5- or 
6- ring atoms, favourably 6- ring atoms. 

Suitable optional substituents for the ring atoms of the unsaturated, heterocyclic ring represented :>y 
R^.N.Rc. include alkyl. hydroxy!, thiol, oxo or thioxo and also those substituents which jointly provide fusod 
rings, for ex*- •» a fused benzene ring or a further heterocyclic ring, including any heterocyclic rir.g 
mentioned a'c . 

Favourabiy. when A represents a bond, the moiety Re.N.Rs represents a substituted or unsubstituted 
pyridonyl or substituted or unsubstituted thiopyridonyl group, especially a pyridonyl group. An especially 
favoured pyridonyl group is a 2-pyridon-l-yl group. 

Suitably p represents 1. Suitably p represents zero. Preferably p represents zero. 

Preferably R? and R B arc independently selected from the class of hydrogen, alkyl. Cj-s cycloalk/l, 
fluoroalkyl. alkylcarbonyl. alkoxycarbonyl. nitro. cyano or amino, providing that at least one of R? or Re is 
not hydrogen. In particular, R? and Ra may each independently represent hydrogen, acetyl, nitro, cyano. 
amino, methyl, ethyl, isopropyl. cyclcpentyl. trifluoromethyl or pentafluoroethyl. providing that at least one of 
R 7 or R 8 is not hydrogen. Preferably. R? and Ra may each independently represent hydrogen, nitro, cyaro, 
amino, methyl, ethyl, trifluoromethyl or pentafluoroethyl. providing that at least one of R; or R 8 is rot 
hydrogen. 

When one of R; and R 3 represents nitre, cyano or alkylcarbonyl. suitably C<-i alkylcarbonyl. the otr^r 
may represent amino optionally substituted by one or two Ct-? alkyl or by C<-; alkanoyl. in particular, 
when one of R: and R 8 is nitro. cyano or d -3 alkylcarbonyl. the other is amino, 
methylamino.dimethylamino or acetylamino. For example when one of R7 and Rs is nitro or cyano. the 
other may represent amino. 

When one of R7 ana R« is nitro. cyano or alkylcarbonyl. R 8 may represent nitro. cyano or alkylcarbonyl. 

When one of R? or R 3 represents hydrogen the other is preferably selected from the class of alkyl. 
C3-3 cycloalkyl, fluoroalkyl. alkylcarbonyl. alkoxycarbonyl. nitro. cyano or amino, and in particular the oth3r 
is selected from acetyl, nitro. cyano. amino, methyl, ethyl, isopropyl. cyclopentyi. trifluoromethyl or 
pentafluoroethyl. 

Unless mentioned to the contrary. R? suitably represents hydrogen and R 8 represents any of the 
variables mentioned above in regard to R7 or R s . 

Unless mentioned to the contrary. R 8 suitably represents hydrogen and R? represents any of the 
variables mentioned above in regard to R7 or R g . 

In one preferred aspect R7 represents hydrogen and R 8 represents nitro. cyano. amino, ethyl, 
trifluoromethyl or pentafluoroethyl. especially nitro. cyano or ethyl. 

In one preferred aspect R 8 represents hydrogen and R7 represents nitro. cyano. amino, ethyl. • 
trifluoromethyl or pentafluoroethyl. especially cyano. ethyl, trifluoromethyl or pentafluoroethyl. 

When used herein the term "halogen" refers to fluorine, chlorine, bromine and iodine: preferaby 
chlorine. 

Suitably alkyl groups, or alkyl groups forming part of other groups such as in the alkoxy group, are 
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alky! groups especially C,- € alky) grouos e.g. methyl, ethyl, n-propyl. .so-propyi. r.-butyl. .scbuiyi or 
ten-butyl groups. 

Suitably alkenyl groups are C 2 -,: groups especially C,-* alkenyl groups. 

Suitable alkynyl groups are C 2 -r 2 alkynyl groups especially C 2 -< alkynyl groups. 

Suitable polymethylene groups include C 3 ,CcC 5 , C* and C; polymethylene groups. 

Suitable acyloxy groups are alkyicarbonyloxy groups wherein the 'alky!' group is as defined above. 

Whan used herein the term -fluoroalkyr includes alky! groups as defined above when substituted by 
one or more fluorine atoms, particular examples being trifluoromethyl and pentafluoroethyl. 

Suitable pharmaceutical^ acceptable salts of the compounds of formula (I) include acid addition salts 
and salts of carboxy groups. 

. Examples of pharmaceutical^ acceptable acid addition salts of the compounds of formula (I) includes 
acid addition salts of optionally substituted ammo groups, such as the hydrochloride and hydrobromide 
salts. Such a salifiable group may form part of an R 5 group. It will also be appreciated that when Y in the 
compound of formula (I) represents N. then the resulting pyridine moiety may yield acid addition salts, such 
as the hydrochloride or hydrobromide salts. 

Examples cf pharmaceutical^ acceptable salts of carboxy grouos include meta! salts, sucn as alkali 
metal salts, or optionally substituten ammonium salts. 

Examples of esters of carboxy groups are pharmaceutical!'/ acceptable esters such as C- aikyi 
esters. 

Examples of amides of carboxyl groups include pharmaceutically acceptable amides such as amides of 
formula -CO.NR'R' wherein R s and R r each independently represent hydrogen or C- aikyl. 

The compounds of formula (I) may also exist in the form of solvates, preferably hydrates, and the 
invention exiends to such solvates. 

The compounds of formula (I), may exist in the form of optical isomers. For example chirality is present 
in those compounds of formula (I) wherein R 3 is hydrogen, hydroxy, alkoxy or acyloxy and R* is hydrogen. 
Chirality may also arise in those compounds of formula (I) wherein Rc and Rs together represent a linking 
group -A'- -A 3 -, as the s^- xing group may possess up to 4 chiraJ carbon atoms. The present invention 
extends to all optical isomers of the compounds of formula (I) whether in the form of single isomers or of 
mixtures thereof, such as racemates. 

The compounds of formula (I) may also exist in geometrical isomeric forms all of which are encom- 
passed by the present invention, including those wherein the Rs.N.ARs moiety and R3 are disposed either 
mutually cis with respect to one another or. preferably, mutually trans with respect to one another. 

Particular examples of compounds of formula (I) include the compounds prepared in the Examples 
hereinafter. 

The present invention also provides a process for the preparation of a compound of formula (I) or, 
where appropriate a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable solvate 
thereof, which comprises; 

i) for compounds of formula (I) wherein p represents zero and A represents >C = X, acytating a 
compound of formula (II): 



J5 



50 




(ID 



35 



wherein, Y 1 represents Y or a group convertible to Y, Rt and R? are as defined hereinbefore. R3' is 
hydroxy, alkoxy or acyloxy. R*' is hydrogen or alky* and R;' represents R; or a group or atom convertible 
to R7. 

a) with an acylating agent of formula (III): 
R,c-CO-U (III) 

wherein L: is a leaving group, and R^c is hydrogen, substituted or unsubstituted alkyl wherein the 



1000 



89180021 



£P 0 321 175 A1 



substituents are as hereinbefore defined for R 5 : or am.no optionally substituted as hereinbefore defined tor 
Rs: alkenyl; or optionally substituted aryl or heteroaryl as here.nbefore defined for R 5 . or a group convertible 
to R S as hereinbefore defined, and thereafter, when R* is hydrogen and R* 3 is X'CH 2 (CH 2 ) 7 , where z :s 2 or 
3; and X 1 is a leaving group, cyclising the resultant compound: 

b) with a compound of formula (IV) 
X = C = N.R„ (IV) 

wherein R. . is hydrogen, alkyl. alkenyl. alkanoyl optionally substituted by up to three halo atoms, or phenyl 
optionally substituted by alkyl, alkoxy or halogen; and X is oxygen or sulphur, and thereafter when R,, is 
hydrogen, optionally converting Ri-: or 

ii) for compounds of formula (!) wherein p represents ^ero 3nd A represents >C = X and Rs and R> 
together represent a linking cha.n of formula -A'-A*. as defined above in relation to formula (I), by reacting a 
compound of formula (V): 




(V) 



wherein R, and R? are as hereinbefore defined in relation to formula (I) and R; r and Y 1 are as defined in 
relation to formu . with an activated form of a compound of formula (VIA): 
R: 3 NHCORi 2 (VIA) 

wherein R, 2 and R»3 together represent a linking chain of formula -A'«A 2 -; 

iii) for compounds of formula (I) wherein p represents zero and A represents a bond and R5 and Rs 
together with the nitrogen to which they are attached, form the above defined unsaturated heterocyclic ring, 
by reacting a compound of formula (V) as defined above with an activated form of a compound of formula 
(VIB): 

Rc'NHRs' (VIB) 

wherein R s ' and R«' form an unsaturated heterocyclic ring as defined above in respect of the variables Rs 
and R? . or 

(iv) for compounds of formula (I) wherein p represents 1. reacting a compound of formula (VII): 



CH 2 R X 




wherein R, and R r are as defined in relation to formula (I). Y 1 represents Y or a group convertible to Y. R 7 : 
represents R 7 or a group convertible to R? and R* represents a leaving group, with a compound of formula 
(VIII): 

R s -NH-A-Rs (VII!) 

or an activated form thereof, wherein R 5 , R* and A are as defined in relation to formula (I): 
and thereafter if required, carrying out one or more of the following optional steps: 

(a) converting a compound of formula (I) into a further compound of formula (I): 

(b) converting Y 1 to Y; 

(c) converting R7 1 to R; : 

(d) forming a pharmaceutical^ acceptable salt of the compound of formula (I): 
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(e) forming a pharmaceutical^ acceptable solvate of the compound of formula (I) or a pharmaceuti- 
cally acceptable salt thereof. 

in the process variant i) a) acylation of a compound of formula (II) with an acyiating agent of formula 
(III), the leaving group L: is a group that is displaceable by a primary or secondary amino nucleophiie. 
Examples of such a group include C : -t alkanoyloxy. and halogen, such as chforo and bromo. When the 
leaving group Li is either of these examples, the acyiating agent of formula (III) is either an acid anhydride 
or an acid halide. When it is an acid anhydride, it may be a mixed or simple anhydride. If it is a mixed 
anhydride, it may be prepared in situ from a carboxylic acid and an acid halide, although this is less 
preferred than using the halide itself. When L, is hydroxy, conventional coupling methods using dicydohex- 
yicarbodiimide are suitable. 

in process variant i) a), when R 5 in the desired compound of formula (I) is an optionally substituted 
amino-substituted aikyl group as hereinbefore defined, it is preferred that R. 3 is a group convertible to the 
Rs substituted aikyl group as hereinbefore defined, in particular that it is d aikyl substituted by halo, 
especially cromo. The R. c halo substituent m the resultant compound of process variant i) a) may be 
converted to an R 5 substituent which is amino optionally substitutea as hereinbefore defined by a 
conventional animation reaction with ammonia or a corresponding aikyl- or dialkylamme. 

Less favourably. R. 3 may be aikyl substituted by protected ammo, protected alkyiammo or ammo 
substituted by two independent aikyl groups, it being necessary to protect the R. ammo funct.cn ,n process 
variant i) a). 

When the acyiating agent of formula (ill) is an acid anhydride, the acylation cf the ccmocuna of formula 
(10 may be earned out in the presence cf an acid acceptor, such as sodium acetate, optionally using the 
anhydride as the solvent. 

When the acyiating agent of formula (HI) is an acid halide, the acylation of the compound of formula (II) 
is. preferably, carried out in a non-aqueous medium, such as dichloromethane. in the presence of an £dd 
acceptor, such as triethyiamine. trimethylamine. pyridine, picoline or calcium, potassium or sodium 
carbonate. 

When R 3 - in a cc—ound of formula (II) is hydroxy, there is a risk of a side-reaction between the 
hydroxy group and :• jC ylating agent of formula (III). However, the reaction may be carried out under 
controlled conditions such that only the amine. R^NH-is acylated. for example, by using a Ca- acyloxy 
group as the leaving group Lt. in the acyiating agent of formula (III) in the manner as previously described 
for an acid anhydride, and/or effecting the reaction at relatively low temperature, e.g. at below 10 ' C. 

Alternatively R 3 ' may be acyloxy in a compound of formula (II). although less preferably if R 3 in the 
resultant compound of formula (I) is to be hydroxy, and, after reaction with the acyiating agent of formula 
(Ml), be converted into hydroxy, as described hereinafter. 

When R, c is X'(CH 2 ) : wherein the variables X' and z are as hereinbefore defined, the leaving group X' 
is a group that is displaceable by a secondary amino nucleophiie adjacent- to a carbonyl function A 
preferred example is chloro. 

The cyciisation reaction in the reaction wherein R I0 represents X'(CH 3 ) 2 as defined above is preferably 
carried cut in an inert solvent such as dimethylformamide. 

in process variant i) b). when R : ■ in a compound of formula (IV) is aikyl. aikanoyl optionally substituted 
as hereinbefore defined, or phenyl optionally substituted as hereinbefore defined, the reaction between the 
compounds of formulae (II) and (IV) is. preferably, carried out in a solvent, such as methylene chloride at 
below room temperature, in particular below 10* C. 

When R. : is hydrogen, the reaction between the compounds of formulae (II) and (IV) is. preferably 
earned out using a corresponding alkali metal cyanate or thiocyanate. for example tha, of sodium or 
potassium, «n an optionally methanolic aqueous medium acidified with a mineral acid, such as dilute 
hydrochloride acid. A slightly elevated temperature such as 50 to 90* C is apt. 

In process variant ii). a suitable activated form of a compound of formula (VIA) is an ionic form. Thus in 
the reaction between a compound of formula (V) and a compound of formula (VIA), it is preferred that the 
reaction is carried out under basic conditions so as to facilitate the formation of the anion of the compound 
of formula (VI). for example, in the prsence of an alkali metal base such as potassium t-butoxide or sodium 
hydride. 

The reaction between the compounds of formula (V) and (VIA) may be carried out in any suitable 
aprotic solvent at a temperature that provides a convenient rato of formation of the compound of formula (I) 
such as at ambient temperature or at an elevated temperature.for example 40 ' C. 

Conveniently, the compound of formula (VIA) may itself be used as the solvent for the reaction between 
compounds of formulae (V) and (VIA). 
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In process variant iii), a suitable activated form of a compound of formula (VI8) is an «on.c form. Thus m 
the reaction between a compound of formula (V) and a compound of formula (VIB). it is preferred-mat the 
reaction is carried out under basic conditions so as to facilitato the formation of the anion of the compound 
of formula (VIB). for example, in the presence of an alkali metal base such as potassium t-butoxiae or 
- 5 sodium hydride. 

The reaction between the compounds of formulae (V) and (VIB) may be carried out in any suitable 
aprotic solvent, for example dimethylsulphoxide. at a temperature that provides a convenient rate of 
formation of the compound of formula (I), such as at ambient temperature or at an elevated temperature, but 
conveniently at ambient temperature. 
jo In process variant iv) a suitable activated form of a compound of formula (VIII) is an ionic form. Thus in 
the reaction between a comoound of formula (VII) and a compound Of formula (VIII). it is preferred that the 
reaction is carried out under basic conditions so as to facilitate the formation of the anion of the compound 
of formula (VIII), for example, in the presence of an alkali metal base such as potassium i-butoxtde or 
sodium hydride. 

is The reaction between the compouncs of formulae (VII) and (VII!) may be earned out m any suitable 
aprotic solvent, for example tetrahydrofuran. at a temperature that provides a convenient rate of formation of 
the compound of formula (I), such as at amoient temperature or at an elevated temperature 
Suitably. R* in the compound of formula (VII) reoresents a bromine atom. 

Suitable conversions of a compounc of formula (I) to a further compound of formula (M -nclude: 
20 (i) converting R 3 in the resulting comoound of formula (I) into another R 3 ; 

(ii) convening a compound of formula (I) wherein R 3 and R* represent hydroxy ana hydrogen 
respectively to give another compound of formula (I), wherein R 3 and R* together represent a bond: 

(iii) reducing any compound of formula (I) wherein R 3 and R* together represent a bond; to give 
another compound of formula (I), wherein R 3 and Ri each represent hydrogen: 

25 (iv) thiating a compound of formula (I) to convert any -CO- group in the moiety of formula c .«.N.A.Rc 

into a -CS- group: or 

(v) when ' : s other man hydrogen, interconvening the cis and trans mutual configuration of the 
variables R 3 an;.. 



30 The reaction of the compounds of formulae (II) with (III) or (IV) results in a compound of formula (I) 
wherein R 3 is hydroxy, alkoxy or acyloxy. whereas the reaction of the compounds of formulae (V) and (VIA) 
and (V) with (VIB) results in a compound of formula (I) wherein R 2 is hydroxy. Examples of an optional 
conversion of R 3 in a compound of formula (l) into another R 3 are generally known in the art. For example, 
when R 3 is hydroxy, it may be alkylated using an alkyl iodide in an inert solvent, such as toluene, in the 

3S presence of a base, such as sodium hydride or potassium hydroxide, or it may be acylated using a 
carboxylic acid chloride or an appropriate anhydride in a non-hydroxylic solvent, such ac toluene or 
dichloromethane. in the presence of an acid acceptor such as triethylamine. When R 3 is alkoxy it may be 
convened into a hydroxy group by any conventional dealkylation method for example by treatment with 
trimethylsilyliodide in an aprotic solvent. In addition, when R 3 is acyloxy it may be converted into hydroxy 

40 by conventional hydrolysis using, for example, dilute mineral acid. 

The optional conversion of a compound of formula (I), wherein R 3 and R* are hydroxy and hydrogen 
respectively, into another compound of formula (I). wherein R 3 and R* together are a bond, may be carried 
out by dehydration under conventional dehydration conditions, for example, by using a dehydrating agent, 
such as sodium hydride, in inert solvent, such as dry tetrahydrofuran. at reflux temperature: alternatively the 

45 hydroxy group represented by R 3 may be converted into a leaving group such as a mesyloxy or tosyloxy 
group and the resulting compound treated with a base such as sodium hydride to provide the compound of 
formula I) wherein R 3 and R4 together represent a bend. 

The reduction of a compound of formula (l). wherein R 3 and R* together are a bond, into another 
compound of formula (I), wherein R 3 and R* are each hydrogen, may be carried out by hydrogenation using 

so a catalyst of palladium on charcoal. 

The thiation of the R*.N.A.Rc moiety in a compound of formula (I) to give another compound of formula 
(I), is. preferably, carried out with conventional thiation agents, such as hydrogen sulphide, phosphorus 
pentasulphide and Lawesson's reagent (p-methoxyphenylthiophosphine sulphide dimer). The use of hy- 
drogen sulphide and phosphorus pentasulphide may lead to side-reactions and. therefore, the use of 

55 Lawesson's reagent is preferred. The thiation reaction conditions are conventional for the thiation agent 
employed. For example, the use of hydrogen sulphide is. preferably, acid catalysed by. for example, 
hydrogen chloride in a polar solvent, such as acetic acid or ethanoi. The preferred use of Lawesson's 
reagent is. preferably, carried out under reflux in a dry solvent, such as toluene or methylene chloride. 
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The interconvers.on of the cis and trans configuration of the variables R 3 and R. is generally carried Out 
by changing the configuration of variable Rj. espec.aliy when R 3 represents hydroxyl. by means of any 
convenient conventional procedure. 

The requ.red conversion of Y' to Yor R;' to R, may be earned out us.ng the appropriate conventional 

5 chemical procedure. 

The optional formation of a pharmaceutical^ acceptable salt, when the resulting compound of formula 
(I) contains a salifiable group, may be carried out conventionally. Similarly, pharmaceutical^ acceptable 
solvates, for example hydrates, may be prepared using any convenient conventional procedure. 

A compound of formula (II) may be prepared by reacting a compound of formula (V), as defined 
w hereinbefore, with a compound of formula (IX): 

fVNH 2 (IX) 

wherein R fi « is as defined hereinbefore: and optionally converting fV hydroxy! in the resulting compound of 
formula (H) into another R 3 '. 

The reaction between the compounds of formula (V) and (IX) is normally earned out in a solvent, such 
J5 as a Ci -* alcohol, in particular methanol, ethanol or propanol at an ambient or an elevated temperature, for 
example 12 to 100 # C. The reaction proceeds particularly smoothly if carried out in ethanol under reflux. 

A compour.a of formula (II) may also be prepared by reacting a compound of the hereinbefore formula 
(V) with an ionic azide. preferably an alkali metal azide such as sodium azide. and thereafter reducing the 
resulting azido product, with for example sodium borohydride. 
20 The reaction between the compound of formula (V) and the ionic aztae may be earned out in any 

suitable solvent, for example aqueous dioxan. conveniently at ambient temperature. The reduction of the 
resulting azido compound may be carried cut using the appropriate conventional reducing conditions, for 
example in methanolic tetrahydrofuran conveniently at reflux. 

The resulting compound of formula (II) may be recovered from the reaction mixture by removal of the 
25 solvent, for example, by evaporation under reduced pressure. Any epoxide impurity may be removed 
conventionally, for example by chromatography. 

The optional conversion of the hydroxy group for R 3 : m the resulting compound of formula (II) into a 
C1-6 alkoxy or C- - yloxy group may be carried out as described hereinbefore h relation to the 
corresponding convei \ j*cn of R3 in a compound of formula (I). 
30 A compound of formula (V) may be prepared by reaction of a compound of formula (X): 



OH 



35 




wherein R«. R 2 , R; 1 and V are as hereinbefore defined, the bromine atom being trans to the hydroxy 
group, with a base, such as potassium hydroxide or potassium ten butoxide. in a non-aqueous solvent, such 
as ether or dimethylsulphoxide or in an aqueous solvent such as aqueous dioxan. 

Suitably, the compound of formula (V) is not isolated from the last abovementioned reaction when 
carried out in a non-aqueous solvent and is reacted in situ with either a compound of formula (VIA) or (VIB) 
to provide the appropriate compound of formula (I). 

A favoured base is potassium tert-butoxide. 

Accordingly, in one preferred aspect the present invention provides a process for the preparation of a 
compound of formula (I) or, where appropriate a pharmaceutical^ acceptable salt thereof, or a pharmaceuti- 
cal^ acceptable solvate thereof which comprises reacting a compound of formula (X). as defined above, 
with a base to provide a compound of the above defined formula (V) and thereafter reacting the compound 
of formula (V) in situ with either a compound of formula (VIA) or (VIB) as respectively described above in 
reaction ii) or reaction iii). 

A compound of formula (X) may be prepared by reaction of a compound of formula (XI): 
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(XI) 



w 



75 



wherei n R,. R, R," an. V- are as defined here.obelore. with N-brPmosuconimide in a SP.vent. sue, ., 
aqueous dimethyl sulphoxide. comoound of the hereinbefore defined 

A compound of formula (V) may a so ^ ^^^S a Perbenzoic acid, and n 

(X!) by reacting the compound of formula (XI) wnn a pe> f 



20 
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(XIII) 



so 



wherein R„ R : . R 7 and Y are as herei nbefore defined. ^ aj 

The reduction of a compound of formula '^^^'^o^ohydride. in any suitable sotvent. such 
such as a complex metal hydride reagent for example potassium ooronya 

as a Ci-« alkanol. for example methanol. i A ,muia (XIV) 

A compound of formu.a (V..) may be prepared by react.ng a compound of formula (XIV) 
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(XIV) 



wherein R : . R 2 . FV and V are as defined in relation to formula (VII). with a reagent capable of convening 
-CH 3 to -CH 2 R*. 

When R* is oromine. m the compound of formula (VII), a suitable reagent is N-bromosuccinimide. 

The reaction conditions for the reaction between the compound of formula (XIV) and the reagent will 
depend upon the particular reagent chosen, for example when the reagent is N-bromosuccinimide the 
reaction may be carried out in any suitable inert solvent, such as carbon tetrachloride, at an ambient to 
elevated temperature, conveniently the reflux temperature of the solvent, and preferably in the presence of 
ultraviolet light 3nd preferably in the presence of an appropriate catalyst such as azobisisooutyromtnle. 

A compound of formula (XIV) may be prepared by isomerising a compound of formula (XV): 



25 




(XV) 



wherein R,. R 2( R? ' and Y- are as hereinbefore defined. 

The isomerisation of the compound of formula (XV) may suitably be carried out by treating the 
compound of formula (XV) with an acid, for example trifluoroacetic acid, in any suitable inert solvent, such 
35 as dichioromethane. conveniently at ambient temperature. 

A compound of formula (XV) may be prepared by the methyleneation of a compound of the above 
defined formula (XIII). 

The methyleneation of the compound of formula (XIII) is suitably carried out using an appropriate Wittig 
reagent such as methylene triphenylphosphorane (Ph 3 P = CH2). 
40 Reaction conditions for the methyleneation of the compound of formula (XIII) will depend upon the 
specific methyleneation procedure chosen. Thus the Wittig methyleneation of the compound of formula 
(XIII) may be carried out in any suitable aprotic solvent, such as tetrahydrofuran. at a temperature providing 
a suitable rate of formation of the compound of formula (XV), for example at ambient temperature. 

Suitably the Wittig reagent is prepared in-situ, for example methylene triphenylphosphorane may 
45 conveniently be prepared from methyltriphenylphosphonium bromide and potassium t-butoxide at low to 
ambient temperature for example at -78* C. 

A favoured alternative process for preparing the compounds of formula (XI) or (XIV). wherein Y 1 
represents N or N*-0~. comprises dehydrobrominating a compound of formula (XVI): 
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wherein R.. R 2 and R,' are as defined In relat.on to formula (XI). Y, represents N or n'-O" and R . 
represents hydrogen, for preparing compounds of formula (XI). or methyl for preparing compounds >f 

f ° f TnVde^ydrobromination of a compound of formula (XVI) may be earned out under conventual 
dehydrobrominating conditions, generally such conditions comprise treating (XVI) with a base, for example 
sodium methox.de. in any suitable solvent, such as methanol, conveniently at an elevated temperature^ 
A compound of formula (XVI) may suitably be prepared by brcm.nating a compound of formula (XVII). 




(XVII) 



20 



26 



wherein R. R- R 7 \ R-* and Y- are as defined in relation to formula (XVI). 

A su.table brom.nat.ng agent for brommating a compound of formula (XVII) .s N-bromosuccin.mice. 
Suitable brom.nating cond.tions are ;hose discussed above for the brominat.on cf compounds of form-.. la 
(XIV). 

The compounds of formula (XIII) are either known compounds or they may be prepared using methods 
analogous to those used to prepare known compounds, for example those disclosed in J. Amer. Chen. 
Sec. 1961. 1299 and Org. Prep. Proced. Int.. 1978. 10(3), 123. 

As mem. . previously, some of the compounds of formula (I) may exist in optically active forms, axl 
the processes of -he present invention produce mixtures of such forms. The individual enantiomers may oe 
resolved by conventional methods. 

It is preferred that the compounds of formula (I) are isolated in substantially pure form. 
30 Esters and amides of carboxyl groups are prepared by the appropriate conventional procedure. 

Salts and/or solvates of the compounds of formula (I) may be prepared by the appropriate conventional 
procedure. 

The intermediates of formulae (II). (V). (Vlt), (X). (XI). (XII). (XIV). (XV) and (XVI) are believed to be novel 
and accordingly they form pan of the present invention. 
05 The intermediates of formulae (III). (IV). (VIA). (V1B). (VIII) or (IX) are known and may be prepared using 
conventional procedures, for example the procedures or analogous procedures to those disclosed in 
Advanced Organic Chemistry, 3rd Edition. (1985). Published by John Wiley and Sons. 

The intermediates of formula (XVII) are known or they may be prepared using analogous methods to 
those used to prepare known compounds for example the methods disclosed in J. Org. Chem. 1981. 46, 
40 2179-2182 or J. Org. Chem. 1982. 47. 895-897. 

The compounds of formula (I), the pharmaceutical^ acceptable salts thereof or the pharmaceuticr.lly 
acceptable solvates thereof, have been found to have bronchodilator activity and/or blood-pressure lowering 
activity. They are therefore useful in the treatment of respiratory tract disorders, such as reversible airweys 
obstruction, diverticular disease and asthma and also hypertension. They may also bo of potential use in 
45 the treatment of other disorders hereinbefore described. 

The present invention accordingly provides a pharmaceutical composition which comprises a compound 
of formula (I), or a pharmaceutical^ acceptable salt thereof or a pharmaceutical^ acceptable solvate 
thereof, and a pharmaceutical!'/ acceptable carrier. 

The compositions are preferably adapted for oral administration. However, they may be adapted -or " 
50 other modes of administration, for example in the form of a spray, aerosol or other conventional method :or 
inhalation, for treating respiratory tract disorders; or parenteral administration for patients suffering from 
heart failure. Other alternative modes of administration include sublingual or transdermal administration. 

The compositions may be in the form of tablets, capsules, powders, granules, lozenges, suppositonos. 
reconstitutable powders, or liquid ©reparations, such as oral or sterile parenteral solutions or suspensions. 
55 in order to obtain consistency of administration it is preferred that a composition of the invention is in 
the form of a unit dose. 

Unit dose presentation forms for oral administration may be tablets and capsules and may contain 
conventional excipients such as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth. or 
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polyvinylpyrrolidone: fillers, for ex-ample lactose, sugar, maize-starch, calcium phosphate, sorbitol cr glycine; 
tabletting lubricants, for example magnesium stearate; dismtegrants, for example starch, polyvinylpyr- 
rolidone, sodium starch glycoilate cr microcrystalline cellulose: or pharmaceutical!*' acceptable wetting 
agents such as sodium lauryl suiohaie. 

The solid oral compositions may be prepared by conventional methods of blending, filling or tabletting. 
Repeated blending operations may be used to distribute the active agent throughout those compositions 
employing large quantities of fillers. Such operations are of course conventional in the an. The tablets may 
be coated according to methods well known in normal pharmaceutical practice, in particular with an enteric 
coating. 

Oral liquid preparations may be m the form of. for example, emulsions, syrups, or elixirs, or may be 
presented as a dry product for reconstitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional addilives such as suspending agents, for example sorbitol, syrup, 
methyl cellulose, gelatin, hydroxyethyicelluiose. carboxymethylceKuiose. aluminium stearate gel. hydroge- 
nated edible fats: emulsifying agents, for example lecithin, sorbitan monooleate. or acacia: non-aqueous 
vehicles (which may include edible oils), for example almond oil. fractionated coconut oil. oily esters such 
as esters of giycerine. propylene glycol, or ethyl alcohol: preservatives, for example methyl or propyl p- 
hyarcxybenzcate or sorbic acid: and if desired conventional flavouring or colouring agents. 

For parenteral administration, fluid unit dosage forms are prepared utilizing the compound and a sterile 
vehicle, and. depending on the concentration used, can be either suspended or dissoivec m the vehicle. In 
preparing solutions the compound can be dissolved in water for injection and filter sterilized before filling 
mto a suitable vial or ampoule and sealing. Advantageously, adjuvants sucn as a :cca! anaesthetic, a 
preservative and buffering agents can be dissolved in the vehicle. To enhance the stability, the composition 
can be frozen after filling into the vtai and the water removed under vacuum. Parenteral suspensions are 
prepared in substantially the same manner, except that the compound is suspended in the vehicle instead 
of being dissolved, and sterilization cannot be accomplished by filtration. Th« compound can be sterilised 
by exposure to ethylene oxide before suspending in the stenle vehicle. Advantageously, a surfactant or 
wetting agent is included in the composition to facilitate uniform distribution of the compound. 

Compositions of *- -mention may also suitably be presented for administration to the respiratory tract 
as a snuff or an aerc-.,^. or solution for a nebulizer, or as a microfine powder for insufflation, alone or in 
combination witrran inert carrier such as lactose. In such a case the particles of active compound suitably 
have diameters of less than 50 microns, preferably less than 10 microns. Where appropriate, small amounts 
of other anti-asthmatics and bronchodilators. for example sympathomimetic amines such as isoprenaline. 
isoethahne. salbutamol. phenylephrine and ephedrine; xanthine derivatives such as theophylline and 
aminophylline and corticosteroids such as prednisolone and adrenal stimulants such as ACTH may be 
included. 

The compositions may contain from 0.1% to 99% by weight, preferably from 10-60% by weight, of the 
active material, depending on the method of administration. 

The present invention further provides a method of treatment of respiratory tract disorders or hyperten- 
sion in mammals including man. which method comprises administering an effective, non-toxic amount of a 
compound of formula (I), or a pharmaceutical!*/ acceptable salt thereof or a pharmaceutical^ acceptable 
solvate thereof to the mammal in need thereof. 

The present invention also provides a method of treatment of disorders associated with smooth muscle 
contraction of the gastro-intestinal tract and the abovementioned cardiovascular disorders in mammals 
including man. which method comprises administering an affective, non-toxic amount of a compound of 
formula (I). or a pharmacetically acceptable salt thereof or a pharmaceutical^ acceptable solvate thereof to 
the mammal in need thereof. 

An effective amount will depend on the relative efficacy of the compounds of the present invention, the 
severity of the respiratory tract disorder or hypertension being treated and the weight of the sufferer. 
However, a unit dose form of a composition of the invention may contain from 0.01 to lOOmg of a 
compound of the invention (0.01 to lOmg via inhalation) and more usually from 0.1 to 50mg. for example 
0.5 to 25mg such as 1. 2. 5. 10. 15 or 20mg. Such compositions may be administered from 1 to 6 times a 
day. more usually from 2 to 4 times a day. in a manner such that the daily dose is from 0.02 to 200mg for a 
70 kg human adult and more particularly from O.OSto lOOmg. 

Suitable dosages for the treatment of disorders associated with smooth muscle contraction of the gastro 
intestinal tract and the abovementioned cardiovascular disorders are those described for the treatment of 
respiratory tract disorders. 

The present invention further provides a compound of formula (I) or a pharmaceutical^ acceptable salt 
thereof, or a pharmaceutical^ acceptable solvate thereof, for use m the treatment of respiratory tract 
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disorders or hypertension or disorders associated with smooth muscle contraction of the gast.o intestinal 
tract or the abovementioned cardiovascular disorders. 

The present invention further provides the use of a compound of formula (I), or a pharmaceutical!/ 
acceptable salt thereof, or a pharmaceutically acceptable solvate thereof for the manufacture of 3 
5 medicament for the treatment of respiratory tract disorders or hypertension or disorders associated win 
smooth muscle contraction of the gastro intestinal tract or the abovementioned cardiovascular disorders. 

The following Procedures relate to the preparation of intermediates and the following Examples relate to 
the preparation of compounds of formula (I). 

to 

Examples 1 and 2 

CfS and Trans 1 J-Dimethyl-5-nitro-3-(2-oxopyrrolidm-i-yl)indan-2-ol 
?5 " 



20 



25 




Example 1 Example 2 



30 To a solution of 1. l-dimethyl-2.3-epoxy-5-nitroindane (0.54g, 2.6mmol) in 2-pyrrolidinone (6ml) wa:i 
added 'potassium t-butoxide (0.4lg, 3.7mmol). The solution was stirred for 3.5h then poured into wate' 
(100ml) and the solution extracted with chloroform (60ml). The chloroform phase was washed with water {V, 
x 50ml). dried (MgSOi). and concentrated to a yellow oil. Chromatography on silica gel (3:2 ethyl 
acetate/hexane to ethyl acetate; gradient elution) provided first cis-1.1-dimethy!-5-nitro-3-(2-oxopyrrolidin-l - 

35 yl) indan-2-ol (0.18g. 24%), m.p. 144-145* C followed by trans - ~ -dimethy l-5-nitro-3-(2-oxopyrrolidin-1 -yl)- 
indan-2-ol (0.1 8g. 24%). m.p. 222-223* C (CHCI3). 

Trans isomer (Example 1 ) 

*0 

>H n.m.r. (DMSO-dQ: 

6 1.1 (s. 3H); 1.4 (s. 3H); 2.45 (m. 2H); 2.5 (m, 2H); 3.15 (m, 1H); 3.4 (m. 1H); 4.05 (d.d.. J = 9.5. 5.5 H 2 
4 5 1H): 5.3 (d. J = 9.5 H z , 1H); 5.65 (d. J = 5.5 H 2 , 1H): 7.65 (d. J = 8 H r . 1H); 7.75 (d. J = 2 H z ); 8.2 (dd 
J= 8. 2H r . 1H). 





Anal: 


50 


Found. 


C. 61.97: 


H. 6.07; 


N. 9.77%. 




Requires 


C. 62.05. 


H. 6.26; 


N. 9.65% for C.sH, 8 N 2 (V 



89180021 



Cis isomer (Example 2) 
55 



'H n.m.r. (CDC1 3 ): 



1009 
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5 1.25 ( 
= 5.5 
1.5 H,. 1H) 



Aec/ , i - A H 2KV 3 0 <d. J = 6.5 H 2 . 1H); 3.5 (m. 2H); 4.35 (t, J 



jo 



75 



Anal: _ - 


Found 
Requires 


C. 61.85; 
C. 62.05; 


H. 6.23; 
H. 6.26; 


N. 9.61%. 

N, 9.65% for C^Ht 3 N 2 0*. 



Examples 3 and 4 

Trans 1 , 1 -Dimethy l-5-nitro-3-(2-oxopiperidi 
md-2-ene 



n-1-yl) iodan-2-ol and ^-dimetnyl-S-nitro -a-.Z-oxoD.pend.n-l-yl)- 



20 



25 





30 



(Example 3) 



(Example 4) 



m.p. 201"C. 



40 



Indanol:- (Example 3) 



45 ! H n.m.r. (CDCh): 



5: 1.2 (s. 3H); 
J = 9.5 
H t . 1H). 



50 



7 H 2 



1 4 t. 3HV 1 9 (m 4H)- 2.6 (m. 2H); 3.15 (t. J = 4.5 H, 2H): 3.5 (d. J = 7 H,. 1H>: 4.1 (d-d 
1hS 6 15 (i J « 9.5HJ: 73 (d. J = 8 H, 1H»: 7.85 <d. J = 1 H, 1H); 8,5 (d.d.. J - 8, 1 



Indene:- (Example 4) 



<H n.m.r. (CDCh): 



55 



5 1.4 (s. 6H); 2.0 (m. 4H); 2.6 (m. 2H); 3.65 (m, 2H) 
8 1 (d.d., J = 8,2H Z , 1H). 

89180021 
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; 6.3 (s. 1H): 7.4 (d. J = 8 H„ 1H); 7.9 (d. J = 2 H z , 1H); 
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Example 5 



Trans- 1 . 1 -dimelhy l-5«nitro-3-(2-pyridon- 1 -yl)indan-2-ol 



10 



?5 




20 



To a solution of 2-pyridone (6.53g. 68.7.mmol) and potassium t-butox.de {7.26g. 64.8mmol) in DMSO 
(30ml) was added U-dimethyl-2.3-epoxy-5-nitroindane (2.83g. I3.8mm 0 !) and the solution stirred for 72 
hours. The reaction was quenched with 2N HCl (50ml) and extracted with ethyl acetate. The orgamcs were 
washed with brine (3x75ml), dried (MgSOO and concentrated under reduced pressure. Chromatography of 
the residue on silica (gradient elution 2:1 ethyl acetate/hexane to ethyl acetate) yielded trans- 1.1-dimethy 1-5- 
nitroindan-2.3-diol (0.87g. 28%) and then trans- 1 . 1 -dimethyl-5-n.tro-3-(2-pyridon- 1 -y l)indan-2ol (!.76g. 42%) 
m.p.198- 199* C. 



25 



30 



35 



'•Hnmr (DMSO-d 6 ): 

6 1.13 (S.3H); 1.4 (s.3H);4.4 (br. 1H); 5.75 (d. J = 6 Hz, 1H); 6.1 (br. 1H); 6.3 (m.1H); 6.5 (d. J = 9 Hz. 1 H); 
7.5 (m,2H): 7.6 (m, 2H); 8.2 (dd. J = 8 and 2 Hz. 1H). 



Anal: 


C, 6 H, 6 N 2 0» 


requires : 
found: 


C.63.98; 
C.63.35; 


H.5.38: 
H.5.48: 


N.9.33 
N.8.99% 



Example 6 



40 



1 .1 •Dimethyl-5-nitro-3-{2-pyridon-l-yl)ind-2-ene 



45 



50 




Methanesulphonyl chloride (0.11 ml. l.25mmol) was added to a solution of trans- 1 ,l-dimethyl«5-nitro-3- 
(2-pyridon-l-yl) indan-2-ol (0.34g, l.l3mmot and triethylamine (0.17ml. 1.25mmol) in THF (15ml). The 
solution was stirred overnight, potassium t-butoxide (0.33g v 2.95mmol) added and the solution stirred for a 
further J hour, after which time the taction was qoeHchediwith brine and extracted with ethyl acetate. The 
organics were separated, dried (MgSOO and concentrated to a brown solid. Chromatography on silica (ethyl 
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a; 

160" C 



10 



^inrer (DMSO-d»): 

, ,,..«..**"■«" ,,„,,H,6. 5M . J .9H, , H). 6.B5 (s, IH), 7.15 3HJ.7.8 W.J a 8 Hz. 
1 H). 8.2 (dd.J = 8 and 2Hz. IH). 



Anal: 






C: 6 H,*N 2 03 


requires 
found 


C. 68.06; 
C. 68.25; 


H.5.01; 
H.4.94; 


N 9.92 
N9.84% 



75 



Example 7 



Trans-5-cyano- 1 . ] -dimethy l-3-(2-pvr .don- 1 -y lHndan-2-ol 



25 



30 



35 



40 




A so.ution of --am.no-t.f-dime^^ 
was added to coT^HCI (0.87m.) in In immediate positive react.on with starch- 

so.ution of sodium nitrite (0.26g. 3 .77mmo.) * ■ water (3m0unW an mmedat p ^ 
iodide paper was obtained. The react.on m.xture was st.rred for » ™" 3 i.2mmol) in water 

t0 a solution of potassium cyanide (2.07g. 30,mmo0 ^fiZ^Ktocan^ of addition 

(0.64g, 67%), m.p. 229-239* C (ethyl acetate). 



45 UHnmr (DMSO-ds); 

. (, 3H,: 1.4 (s. 3H, O , b r, ,H>: 5, (^H^; 6, IH, 8.25 <dt. , = 6, and 1 H, IH, 6.4S 
,d.J=9 Hz. 1H, 7.2 (brs. t H, 7.5 (m. 3H); 7.7 <d.J = 8 Hz. IH, 

so Example 8 

5-Cvano-t.1-dimethyl-3-(2-pyridon-l-yl)ind-2-ene 



55 
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5 




Methanesulphonyl chloride (0.1 ml. l.26mmol) was added to a solution of trans -5-cyano-l ,i-dimethyl-3- 
(2-pyridon-l-yl) indan-2-ol <0.32g. l.l4mmol) and triethylamine (0.17ml. 1.26mmol) in THF (15ml). and the 
solution stirred for 5 hours whereupon potassium t-butoxide (0.282g. 2.51 mmol) was added and the mixture 
stirred for a further hour. The reaction was quenched with brine, extracted with ethyl acetate, the organics 
;S dried (MgSO*) and concentrated to a cream solid. Chromatography on silica (2:1 ethyl acetate/hexane) 
yielded 5<yano-1.1-dimethyl-3-(2-pyridon-l-yi) ind-2-ene (0.26g. 87%). m.p. 140-141 C 



^Hnmr (CDCb): 

b 1 .45 (s, 6H); 6.25 (dt.J = 7 and 1 Hz. 1 H); 6.5 (s. 1 H); 6.7 (d.J = 8.5 Hz. 1 H); 7 3 (dd. J = 5.5 and 0.5Hz. 1 H); 
7.4 (m. 3H): 7.55 (dd.J = 7.5 Hz and 1 .5 Hz. 1 H). 

Example 9 



Trans-5-amino- 1 . 1 -dimethyl-3-(2-pyridon-1-yl)indan-2-ol 



35 




A mixture of trans-1 ,1-dimethyl-5-nitro-3-(2-pyridon-l-yl) indan-2-ol (l.02g. 3.4mmol) and 10% palladium 
on charcoal (0.2lg) in methanol was hydrogenated until the required uptake had been achieved. The 
reaction mixture was filtered and concentrated to yield trans -5-amino-1 , 1 -dimethy l-3-(2-pyridon- 1 -yl)indan-2- 
ol (0.92g. 100%) m.p. 143-144 - C. 



^Hnmr (OMSCKVCDCb): 

b 1.1 (s, 3H); 1.35 (s. 3H); 3.3 (br. 1H); 4.0 (d.J = 8.5Hz.1 H): 4.05 (br. 1H); 4.9 (br. 1H); 6.2 (m. 2H); 6.3 
50 (d.J = 8.5Hz. 1H); G.6 (m, 2H); 7.0 (d.J = 7 Hz); 7.2 (dd. J = 7 and 2 Hz. 1H); 7.35 (m.1H). 

Example 10 



55 Trans- 1 -N-(4-f luorobenzamido)-6-nitroindan'2-ol 



10 1 3 
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NHCO-r' ; 



\\OH 




is 



To a so.u.ion of , -amino-6-n it roindan-2-o. (0.23g. l.i9mmol) in pynd.ne 
nwl chloride (0 16ml. i.30mmol). The solution was stirred for 4.5 hours, poured .nto 4N HCI soul.on 
OOOm! and exacted with ethy, acetate. The organics were separated, dried (MgSOa) and concon rated to 
a oar, oil wn.cn was chromatographed on si.ica (ethyl acetate/5% e.hano.) to g.ve the product as a hgM 
prown solid. Funher P ur,.ication was effected by dissolving the sohd .n ho. ethanol and heatm , *th 
decolourizing cnarcoal <ca.3g> .or 3 hours. Filtration and concentration gave trans-i-N.(4-..uorobenzam,do). 
6-nitroindan-2-oi(0 24g. 57%) as its hydrate, m.p. 208-210 C. 



25 



■H nmr (PMSO- ds): 

5 2.85 (dd.J = .7 and 7.5Hz. 1H> 3.3 (dd. J = .7 and 7 Hz. .H): 3.5 (br. 2H); 4.5 (q J = 7 Hz. , H) 5 2 I (t.J 1 = 7 
Hz. 1H): 5.6 (br. 1H). 7.35 (t.J =7 Hz. 2H>; 7.5 (d.J = 8 Hz. 1H): 7.8 (br s. .H): 8.00 (dd.J = 7 and 2Hz. 2H). 
8. 1 (dd.J = 8 Hz and 2 Hz. 1 H): 8.9 (d.J = 7 Hz. 1 H) 



Anal: 




Ct^Nc.OiF.HjO 


requires 


C.57.48: 


H.4.53; 


N.8.38. 




found 


C.57.58: 


H.4.19: 


N.8.25% 



30 



Example 1 1 



35 



Trans-1 -N-(4"Chlorobutyrylamido)-6-nitroindan-2-ol 



40 



0 2 N. 



NHCOICHjljCl 



45 



SO 



55 



To a solution of trans- 1-amino-6-nitroindan-2-ol (0.524g. 2.70mmol) in pyridine (20ml) at 0 C was 
added 4-chlorobutyrylchiofTde (0.26ml. 3.00mmol). The solution was stirred for 20 hours at room tempera- 
ture poured into 2N HCl (150ml) and extracted with ethyl acetate. The organics were separated, dried 
(MgSO.) and concentrated in vacuo to a white solid. Chromatography on silica (ethy. acetate) yielded trans- 
l-N-(4-chlorobutyrylamido)-6-nitroindan-2-ol (0.334g, 42%)m.p. 140-141 C 

'H nmr (CDCb): 

J 2 25 (m 2H); 2.55 (m. 2H). 3.05 (dd. J = 17 and 8 Hz. 1 H) ; 3.4 (dd. J =17 and 8 Hz. 1H); 3.7 (t.J=6 Hz. 
2H); 4.5 (m. 2H); 5.25 (app.t. J=6 Hz. 1 H); 6.1 (br. 1H): 7.4 (d. J = 8 Hz. 1 H): 8.1 (brs. 1H) 8.2 (dd. J = 8 
and 2 Hz. 1 H). 



10 14 
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Anal: 






C^HisNrOiCI 


requires :- 
found 


C.52.26; 
C.51.93; 


H.5.07; 
H.5.10; 


N.9.38 
N.9.54% 



Example 12 



W Trans-R-nitrQ-1'(2-Oxopyrrol;din-1-yl)indan-2-ol 



*5 



20 



a 



A mixture of tran S -1-N-(4^hlorobutryiamido)-6-nitro-indan-2^l(0.256g. 0.86mmol). potass.um .od.de 
2S (0 A "SnmoD a~ ootassiurn carbonate (5.7g) in DMF was stirred a, 50 C for 16 hours. The solution 
was concentrated z~ e residue partitioned between ethyl acetate and water. The organ.cs were 
seLZ dried (MgSu.). concentrated and the crude product purified by preparative .ayer chromatog- 
aph on 3,lica (ethyl ace,ate/5% e.hanol). Further purification was affected by ref.ux.ng ,n ethanel w. 
decolourizing charcoa. (ca.l.Sg> for 4 hours which yielded t i ans^nitro-1-(2-o« Py rro..d.n.l-yl).ndan-2K)l 
30 m.p. 204-205* C (dec). 

'Hnmr (OMSOWt: 

35 i 2 0(m 2H); 2.4 (m. 2H); 2.8 (dd. J = 16.5 and 8.5Hz. 1H): 3.05 (m.1H): 3.3 (m. 2H); 4^5 (app.q J -7 4 Hz. 
,H) 5.0 (br 1H);5.3(d.J=7.4Hz. 1 H); 7.5 (d.J = 8 Hz. 1H); 7.8 (brs. 1H); 8.1 (dd. J = 8 and 1 Hz. 1 H). 



40 



Accurate Mass C13H14N2O4 


requires 


262.0954 




found 


262.0946 



Example 13 



45 



50 



55 



T rans-3-(4-Ruorobenzoy<-N-methylamino)- 1 . 1 -dimethy l-5-nitroindan-2-ol 



MeNCO 




1 t 1 OH 



10 15 

To a stirred solution of the lrans-1 .i-dimethyl-S-methylamino-S-nitroindan^l of procedure 13 (0.32g. 

891&0021 
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1.35 mmoi) and triethylamins (1.25ml. 9 mmol) in d.ch.oromethane (50 ml, ">\* 66 ^^ 
chloride (0.2159. 1.36 mmol, dropw.se. The solution was stirred for 1.5 h before washing with d.l HC and dH 
NaOH. The resulting organ.c solution was dried ov* anh. MgSO*. tillered, evaporated and t e yeHow sol d 
obtained recrystallised from ethyl acetate-pentane to give tran £ -3.(4.fiuorobenzo y .-N.methyiam,no,.i.i. 
dimethyl-5-nitroindan-2-ol as a beige coloured solid (0.1 Og. 21%, of mp 184-6 C. 



'H nmr CDCb 



,o 6 1.20(br s.3H); 1.36(S.3H); 2.90(s.3H); 4.l8(d.J = 10H2.1 H): 5.27 and 6.06(2 brm.1H): 7.15(m.2H): 7.38- 
(d.J=9Hz.lH); 7.67(m.2H): 8.00(narrow m.1H): 8.2(m.J=9Hz visible.lH). 



Example 14 



15 



Trans-3-(4-Fluorobenzoyl-N-methylamino,- 1 . 1 -dimethyl-5-cyanoindan-2-ol 



20 



25 



MeNCO 




MlOH 



30 



35 



To a stirred solution of trans-1 ,lKJimethyI-3-methylamino-5-cyanoindan-2-ol from Procedure 14 (0.2g. 
0 93 mmol) and triethylamine (0.3 ml. 2 mmol) in dichloromethane (20 ml) at 0 C, was added p- 
fluorobenzoyl chloride (O.lSg. 0.95 mmol, dropwise. After tha addition, the solution was stirred at room 
temperature for 1 h, then poured into dil. HCI. The organic layer was separated, dried (MgSO*) and solvent 
removed in vacuo to give the title compound as a solid (0.28g. 89%) which recrystallised from 60-80 C 
petrol: ethyl acetate as needles (0.1 ig, having m.pt. 246-8 C. 
Mass spectrum: M* 338.1429; C 2 oHi 9 02N 2 F requires M 338.1429. 



Examples 15 and 16 



«o Trans-1, 1-Dimethyl>3-(2-oxopiperidin-1-yl)-6-trifluoromethylindan-2-ol and 1 ,l-dimethyl-3- (2-oxopiperidin-1- 
yl)-6-trifluoromethylind-2-ene 



45 



50 



55 





(Example 15) 



(Example 16) 



Potassium t-butoxide (0.24g. 2.l4mmol) was added to a solution of trans-2-bromo-i ,i-dimethyl-6- 
trifluoromethylindan-3-ol (0.33g, i.07mmol) in dimethylsulphoxide (5mi). After stirring for 15 minutes. 2- 
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'H nmr (CDCb): 

, HV , 21 „ , - 77 Hz 3H)- 1 22 (br. 1H»: 1.38 ($. 3H): 179-188 (m. 4H): 2.56 (m. 2H). 2.62 (q. 



Accurate Mass C18H25NO2 


requires 


269.1780 (M -H 2 0) 




found 


269. 1763 



10 



Examples 18 and 19 



Trans.iJ-D i n 1 e,h y |.6.o.n, a f.uoro e .hyl-3-(2.oxoo. P er, d in.i. y i)indan.2.ol and , >d im em y |.6-pen,a.. U oroe<hy|. 
'5 3-(2-oxoptperidnv 1 -yl)ind-2-ene 



20 



25 




,1 I OH 




30 



35 



(Example 18) 



(Example 19 



A solution of trans-2-bromo-l jKJimethyl*pentafluoroethylindan-^l (0.i43g. 0.40mmol) and potassium 
t-butoxide (O.OSl^Smmol) in dimethylsulfphoxide (DMSO) (3ml) was stirred for 10 m.nutes and 2- 
piperidone (0.5ml 5.0lmmol) added followed by the portionwise addition of potass.um t-butoxide O204g 
rSmmo ). The solution was stirred for 4.5 hours, poured into 2M HCl solution (30m.) and extracted wUh 
et^rTce ate (50ml). The organic portion was separated, dried and concentrated. *<*^ ^ 
chromatography (ethyl acette/hexane 3:2) gave M-dimethyl^pentafluoroethylO^-oxop.pend.n^-yD.nd^- 
ene followed by trans-1.l-dimethyt^pentaf!uoroethyl-3- (2-oxopiperidin.l-yl).ndan-2-oi as oils. 



40 



Indanol: (Example 18) 



45 



50 



1 Hnmr (COCb): 

5 1.25 (S. 3H): 1-45 (S. 3H); 1.85 (m. 5H): 2.6 (m. 2H); 3.2 (m. 2H): 4.1 (d. J = 13Hz. 1H): 6.2 (d. J = 13Hz. 
1H); 7.1 (d. J = 8H2, 1H); 7.45 (brs. 1H). 7.45 (d. J = 8Hz. 1H). 



Mass spectrum: 


Ci 8 H 2 oN0 2 F 5 


found 


359.1304 (M'*H 2 0) 






requires 


359.1309 



55 



Indono: (Example 19) 
^Hnmr (CDCI3): 
10 18 
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5:1.40 <s. 6H); 1.95 (m. 4H): 2.6 (m. 2H): 3.65 (m. 2H): 6.3 (s. 1H); 7.4 (m. 3H). 



Mass spectrum: 


Ci 8 H, 8 NOF s 


found 


359.1308 






requires 


359.1309 



w 



Example 20 



Trans- 1 . 1 -Dimethyl-3-(2-pyridon-i-yl)-6-trifluoromethylindan-2-ol 



20 




n»»OH 



Potassium t-butoxide (558 mg, 4.97mmoi) and 2-pyridone (3i6mg, 3.32mmol) were added to a solution 
25 of trans.2-bromo-1.l-dimethyl-6-trifluoromethylindan-3-ol (515mg, l.66mmol) in dimethylsulfphoxide (8ml). 
The reaction mix'- as stirred for 16.75 hours under nitrogen then poured into hydrochloric ac«d solution 
(2M) and extracted with ethyl acetate. The organic phase was washed with water, dried (MgSO*) and 
concentrated to give an orange oil (450mg). Purification by preparative liquid chromatography on s.hca 
(ethyl acetate provided trans- 1,1-dimethyl-3-(2-pyridon-l-yl)-6-trifluoromethylindan-2-ol. 



'Hnmr (CDCI 3 ): 

5 1 25 (s 3H) 1 47 (s. 3H). 4.11 (d. 8.5Hz. 1H), 4.36 (m, 1H), 6.26 (dt. J = 7 and 1.5Hz. 1H), 6.40 (d. J = 
35 8.5Hz. 1H). 6.67 (d. J = 9HZ, 1H). 7.08 (d. J = 8Hz. 1H), 7.17 (dd. J = 7 and 2Hz. 1H), 7.35-7.60 (m, 3H). 



40 



Accurate Mass C17HUF3O2N 


found 


305.1024 (M* - H 2 0] 




requires 


305.1027 



Example 21 



45 



Trans-l,1-Dimethyl-6'ethyl-3-(2-oxopiperidin-1-yl)indan-2-ol 



50 



55 



10 19 




MtOK 
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with ethyl acetate/hexane (1:10) to give the title compound mp 160 C (ethyl acetate). 

s 

■H nmr (CDCI;): 

7, 16 (s 3HV 1 22 (. J = 7.5H Z . 3H): 1.38 (s. 3H); 1.80 (m. 4H): 2.57 (m. 2H): 2.63 (q. J = 7.5Hz. 2H): 3.13 
,o !m 2H)| 3.5 (is 1H.-4.00 (d. J = 9Hz. 1H); 6.13 (d. J =9Hz. 1H): 6.8-7.2 <m. 3H). 



1R (nujol) 



"max cm' 



3410. 1530. 11 10. 1035. 980, 960. 920. 890. 835. 



Accurate Mass C^H-sNO: 


found 


269.1788 (M -H 2 0) 




requires 


269.1780 



20 



25 



Example 22 



Trans-6-Cyano-1.i'dimethyl-3-(2-oxoptperidin-l-yl)indan-2-ol 



30 



35 




UOH 



40 



Under nitrogen ,rans-2-bromo-6-cyano-l .t-dimethylindan-3-ol (347mg) was added to a solution of the 
anion T -pSonelpTepared Tom 2-piperidone <650mg). potassium t-butoxide (730mg,, ,r , ri-me y-P£ 
roHdinone. (6 ml). The mixture was stirred overnight and aqueous work-up then y.elded a gum Th, was 
purHied by chromatography on silica (e.her.'me.hanol (95:5,) to yield the t.t.e compound, mp 191 C (ethyl 
acetate/hexane). 



45 

'Hnmr (CDCi 3 ): 

6- 1 37 (s. 3H); 1.43 (s. 3H); 1.87 <m. 4H); 2.57 (m. 2H); 3.10 (m. 2H): 4.10 (d. J = 9Hz. 1H). 6.13 (d. J = 9Hz. 
1H); 7.10 (d. J = 7.5Hz. 1H); 7.43 - 7.60 (m. 2H) 

SO 

1R (nujol) 

Wmm cm -< 3395. 2220. 1620. 1110, 970. 920, 890, 865. 845. 
55 Example^ 89180021 
Trans i.i-Dimethyl-S-ethyl-3-(2-pyridon-l-yl)indan-2-ol 



1020 



28 
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n i OH 



75 



trans- i.1-d«methyl-5-ethyl-3-(2-pyridon-l-yl)indan-2-ol as an oil. 



20 



25 



'H nmr (CDCb): 



1.21 (S. 3H): 1.36 <s. 3H): 2.58 (q. J = 7.7Hz. 2H); 3.4 (tor. 1H): 4.02 <d. J =8-5Mz 
1 H): 6.68 (d. J = 8.5Hz. 1 H); 6.78 (s. 1 H); 7.19 (m, 2H); 



6: 1.19 (t. J = 7.7Hz. 3H); 

1 H), 6.24 (dt. J = 5 and 1 .4Hz. 1 H); 6.42 (d. J = 8.2Hz 
7.28 (m. 1H); 7.38 (m. 1H). 



Accurate Mass CiaH 2 :N02 


requires 


265.1467 (M -H 2 0) 




found 


265.1463 



30 



Example 24 



35 



S-Cyano^JKlimethylO-[(2K)xopyrrolidin-l-yl)methyl]ind»2-ene 



AO 



45 




50 



55 



3-Bromomethyl-5.cyano-,..-dimelhylind-2-ene (0.316g. 1.21mmo.) ^^^^OulT^tZ) 
rolidinone (0 112g. 1.32mmol) in tetrahydrofuran (8ml) containing potass.urr, t-butox.de (0.i49g. 1.33m noQ 
LnJThT mSu« stirred tor 72 hours Water (10ml) was added to the reaction m.xture wh.ch was then 

1-yl)methyl]ind-2-ene(0.16g. 50%). m.p. 102-103 C." 



'Hnmr (CDCIi): 
1021 



89180021 

29 
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, ,3 <S.6H); 2.05 (m.2H): 2.45 <t J-UHz. 2H); 3.25 <U = 6,Hz. 2H>: 4.4 (S.2H): 6.3 (s. ,H): 7.4 <d.0 = 8H, 
1 H): 7.5 (dd. J = 8 ad 0.5 Hz. 1 H); 7.6 (br s. 1 H) 



Analysis: 






Ci7Hi 8 N 2 0 


requires : 
found: 


1 C.76.65: 
| C.76.87. 


H.6.83; 
H.6.84; 


N. 10.52% 
N. 10.51% 



to 



Example 25 



S-Cvano-l.2-dimethyi-3-[(2-pyridon-l-yl)methyl]ind-2-ene 



T5 



20 



25 




30 



35 



To M formed an.on Ol 2-p»n*n. (1. 2-p»"done <0.067g. 0.71— ) ^ 
pyridon-l-yl)methyl]ind-2-eno (0.10g. 59%). m.p. 152 - 153 C. 



40 



'Hnmr (CDCb): 

a 1 3 (s 6H) 5 05 (d. J = 1 Hz. 1 H): 6.2 <dt.J = 7.5 and 1.5Hz. 1H): 6.30 (s. 1 H); 6.65 (d. J = 6 Hz. 1 H); 7.3 
(m.' 3HY. 7.55 (dd. J = 7.5 and 1 .5 Hz. 1H); 7.6 (d. J = 0.6 Hz. 1 H). 





Analysis: 




46 


Ci 8 H, 6 N 2 0 


requires : 
found: 


C. 78.22: 
C, 78.61: 


H. 5.85: 
H. 5.87: 


N. 10.14% 
N. 9.90% 



Examples 26 and 27 

50 

Trans-LI-Dimethyl-S-nitro-^S-t^-methyl^-oxoovrroHdin-l-yDindan^-ol and 1 ,l-dimethyl-5-nitro-3-(5-(R)- 
m ethyl-2-oxopyrrolidin-1-yl)ind-2-ene 

89180021 



1022 



30 
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ms OH 




10 



Example 26 



Example 27 



75 



20 



Potass.um :-butox,de <0.978g. 8.73mmol) was added to 5-<R>-methylpyrrol,d.none , (2 31 g. 23.3nr mol) 
and the solution stirred for 15 minutes whereupon a solution of l.^imethy.-2.3^poxy.5-n,tro.nda„ e (1 4,* 
7,7mmol) in DMSO (2ml, was added and the solution st.rred for t.5 hours. The react.on was que hed 
with 2M hydrochloric acid <30m,> and extracted with ethy. acetate (60ml). ^^.^"^"'22 
with water (3 x 50m.) dried and concentrated in vacuo. Chromatography on s,hca (grad.en, elu .on 2.1 «hyl 
acetate/hexane to ethyl acetate) yielded first sTarti^lpoxide (1.2lg). followed by 1>d.methy..5-n.tro-3-(5. 
R? m ethy,-2-OxopyrroIdin-l-y,,ind-2-ene. m.p. ,38-139' C. [DJ-ElOH -180.8 (0.063?) and hntfy ans- 
l.,-dime.hyl-5-nitro-3-(5-(R)-methyl-2-oxopyrrolidin-l-yl)-indan-2-ol (0.l2g) as a pa.r of d.astereoisomer. 



25 



30 



Indanols (Example 26) 



'H nmr <CT' 

5 1 0 and 1 25 (d J = 6Hz. total 3H); 1.1 and 1.15 (s. tota! 3H); 1.4 and 1.45 (s. total 3H); 1.7 (m. 1H>: 2 5 
^ 3H) 3.5 and ^ (d. J = 5Hz. tota. 1H). 4.0 (m. 1H); 4.45 (m. 1 H); 5.2 and 5.4 (d. J = 8Hz. total 1H); 7.35 
(m. 1H), ;7.85 and 7.9 (br s. total 1H). 8.15 (m. 1H). 



Indene: (Example 27) 



35 



40 



'H nmr (CDCb): 

5: 1 .23 (d. J = 6Hz, 3H); 1 .45 (s. 6H); 1 .9 (m, 1 H); 2.6 (m. 3H); 4.2 (m. 1 H); 6.3 (s. 1 H); 7.45 (d. J = 8Hz. 1 H); 
8.05 (d. J = 2Hz. 1H); ;8.15 <dd, J = 8. 2Hz. 1H). 



Analysis CisHtgNaOo 


requires 


C.67.10: 


H.6.35; 


N.9.78% 




found 


C67.10; 


H.6.44: 


N,9.66% 



45 



Examples 28 and 29 



50 



Trans-1J-Dimethyl-5-n^^ 2^ 1>1-dtmethy»-5-nitro>3-(S-(S)- 

methyl-2-oxopyrrolidin- 1 -yl)ind-2-ene. 



55 



1023 



89180021 



31 



EP 0 321 175 A1 




1U0H 




Example 28 



Example 29 



75 



20 



Potassium t-butoxide (0.300g, 2.68mmo!) was added to a solution of 5-<S)-methylpyrrol,dmone (0.368g. 
3 7 mmol) in DMSO (5ml) and the solution stirred tor 10 minutes whereupon 1 .l-dimethyl-2.3-epoxy-5- 
nitroindane (0 503g. 2.45mmol) was added and the solution stirred for 6 hours. The reaction mixture was 
poured into 2M hydrochloric acid (50ml) and extracted with ethyl acetate (60ml). The organic portion was 
separated, washed with water (3 x 50ml). dried and concentrated in vacuo. Chromatography on sUica (2:. 
ethyl acetate/hexane to ethyl acetate) y.elded first i.t*imemyl-5^^ 

ind-2-ene (0.077g) followed by trans- i.l^imethyl-5-nitro-3-[5-(S)-methyl^-oxopyrrohd.n-l-yl).ndan-2-ol 
(0.1 53g. 21%) as a pair of diastereoisomers. 



25 



Indanols (Example 28) 



30 



*H nmr (CDCI 3 ): 

5- 1 0 and 1 25 <d. J=6Hz. total 3H); 1.1 and 1.15 (s. total 3H); 1.4 and 1.45 (s. total 3H); 1.75 (m. 1H): 2.25 
(m. 3H) and 3.55 (d. J=8Hz. total 1H); 4.0 (m. 1H); 4.45 (m. 1H); 5.2 and 5.4 (d. J = 8Hz. total 1H); 7.35 (m, 
1H); 7.85 and 7.9 (br s. total 1H); 8.15 (m. 1H). 



Indene (Example 29) 



35 



40 



'H nmr (CDCh): 

6: 1.23 (d. J = 6Hz. 3H); 1.45 (S. 6H); 1.9 (m. 1H); 2.6 (m. 3H); 4.2 (m. 1H); 6.3 (s. 1H); 7.45 (d. J = 8Hz. IH): 
8.05 (d. J = 2Hz 1 H); 8.15 (dd, J = 8, 2Hz. 1 H). 



Accurate Mass Ci&H 18 N 2 0:5 


requires 


286.1317 




found 


286.1307 



45 



50 



55 



Example 30 



Trans- 1 .1 -Dimethyl-5-iodo-3-(2oxopiperidin-i -yl)indan-2-ol 



89180021 



1.0 2 4 



32 
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w 



15 




|| \niOH 



/ 

indan-2-oi as an oil. 



20 



25 



■H nmr (CDCb) 



2H); 3.13 (m, 2H); 4.03 (d, J = 9.3Hz. 1H); 4.20 (br. 



5: 1.13 (S.3H): 1.36 (s, 3H); 1.73-1.87 (m. 4H): 2.55 (m 
1H); 6.12 (d. J = 9.3Hz. 1H): 6.95 (d. J = 8Hz. 1H): 7.21 (S. 1H); 7.57 <d. J -8Hz. 1H) 



! Accurate Mass:Ci6H-. 7 INO 


requires 


367.0433 [M -H 2 0] 


I 


found 


367.0416 



30 



Procedure i 



35 



1 . 1 -Dimethyl-5-nitroindan-3-ol 



40 




45 



50 



Potassium borohydride d.03g. iftnmol) was added portions to a so lotion of " 
. L n i« n * norvn i9mmol> in methanol (60ml) and the solution stirred for ih. The solution was 
SSS^J^TSi residue partitioned between ethy. acetate and water. The organic 
ohase was separated, washed with brine, dried (MgSOO and concentrated to an o.t wh.ch crystalhsed o • 
standing (3 7^ 95%). An analytic* .sample o. , .^ime«hy.-5-nitroind,,-3-ol was obta-ned by recrysta.- 
lisation from ether/hexane. m.p. 88-89 C. 



55 



n.m.r. (CDCh): 



«• 1.25 (s. 3H): 1.45 (s. 3H); 1.90 (d.d.. J - 13. 6 Hz. 1H): 2.25 <d,J = 7 H, 1H); 2.34 (d.d. J = .3. 6.5 Hz 
1H); 5.35 (mm. 1H); 7.35 (d. J = 8Hz. IH); 8.25 (m. 2H). 

1025 89180021 

33 
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Anai. . 


Found 
Requires 


C. 63.87; 
C. 63.74; 


H. 6.37; 
H. 6.34; 


N. 6.83% 

N. 6.76% for CnH« 3 NO: 



Procedure 2 



10 \ 1 -Dimethyl-5-nitroind-2-ene 



is 




20 



c ■• nH.n ^ m f2 310 1 1 immol) in benzene (60m!) was heated at reflux .n 
A solution of i.i.dimethyl-5-n.tro.ndan.3.ol 2 3lg V immoi ^ was 

*1„ ,,.<„™m,.- 5 -»..<»"«-™ I' .909. 90%. as a sol,d. m.p. 60 C. 



25 



n.m.r. (COChV- 
5 1.4 (s, 6HV.C.55 



(d . J - 6 H, 1 H); 6.7 (d. J = 6Hz. 1 H); 7.45 (d. J - 9Hz. 1 H): 8.1 5 m. 2H). 



30 



35 



Anai. , __ 


Found 
Requires 


C. 69.44; 
C. 69.81; 


H, 5.89; 
H, 5.87; 


N. 7.49% 

N. 7.40% for CwHnN02 



Procedure 3 



40 



45 



50 



55 




l>Dimethyl-2.3-epoxy-5-nitroindane 

QTmmol) in dichloromethane (40ml) was added 
To a solution of 1. 1 -dimethy l-5-n.tromd-2-ene (l.82g, 9JmmoO a ^ ^ 

m <hloroperbenzoic acid (2.06Q. 1.1 equiv) ( M gS 00 and concentrated 

saturated sodium sulphite solution then sodium J^ 81 ^^ d mixtu e J, hex ane/dichloromethane 
vacuo. Chromatographic punf.ca.on on s.hca gel elut.ng wrth ^ . Q 

£?5vided 1 .1 ^imethyl-2.3-epoxy-5-n.tro.ndane (1 76g. 97 /o) as a crea 

'H n.m.r. (CDCb): 89180021 



mmimmmm mmm 



EP 0 321 175 A1 

5 1.3 (s. 3H); 1.5 (s. 3H): 3.8 (d. J = 3Hz. 1H): 4.35 (d. J = 3Hz. 1H): 7.4 (d. J = 8Hz. IH); 8.25 (d.d.. J= * 
3Hz. 1H); 8.35 <d. J = 3Hz. 1H). 

Procedure 4 



o-Nitroindan-1-ol 



to 



IS 



OH 




Potassium borohydride <2.80g. 52.8mmo!) was added portionwise to a solution of 6-nitromdan-i-or-e 
(9 4lg 53.2mmol) in methanol (200ml) over 0.5 hours. The solut.on was stirred for 2 hours trvn 
20 concentrated. The residue was partitioned between ethyl acetate and water, and the organ.cs isolated, dried 
(MgSOO then concentrated under reduced pressure. Chromatography on silica (1:1 ethyl acetate/hexan a) 
y.eided 6-nitroindan-i-ol (i.67g. 81%) as a cream solid which was used without further purification. 



2S 'Hnmr (CDCb): 

5 2.0 (m. 1H). 
J = 8 and 2 Hz 



. J5 (s. 1H). 2.55 (m. 1H). 2.95 (m. 1H), 5.3 (t. J =6 Hz. 1H). 7.35 (d. J =8 Hz. 1H). 8.15 (cel. 
IH). 8.25 (d. J = 2Hz. 1H). 



30 Procedure 5 



35 



6-Nitroind-1-ene 



40 




A solution of 6-nitroindan-1-ol (7.45g. 4l.6mmol) in benzene (100ml) containing a catalytic amount of 4- 
toluenesulphonic acid (0.5g) was heated under reflux in a Dean-Stark apparatus for 16 hours. After coolhg 
45 the solution was diluted with ether (100ml) and washed with saturated sodium bicarbonate solution. T ie 
orgar.ics were separated, dried (MgSO*) and concentrated to a brown solid. Chromatography on silica 0:1 
CHCh/hexane) provided 6-nitroind-i-ene (6.35g, 95%). 

so 'Hnmr (CPCl 3 ): 

6 3.55 (brt. 2H). 6.85 (m. 1H). 7.05 (m. 1H). 7.7 (d. J = 8 Hz. IH). 8.2 (dd. J =8. and 1.5Hz. IH). 8.35 fd. 
J = 1.5Hz. 1H). 



55 Procedure 6 

1027 
1 ,2-£poxy-6-nitroindane 



89180021 



35 
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in dichloromethane (20m0 and the soluhon st.rred for Id The m* toe bicarb0 na.e 

, 0 saturated sodium decarbonate solution, saturated ^ , C H,Cl,he*ane) yielded 
solution, dried (MgSO.) and concentrated in vacua Chromatography 
,.2-epoxy-6-ni.roindane(l.82 9 .86%).m.p.95 C (ether.hexane). 



, 5 -Hnmr (CDCb): 

5 2.95 (dd. J = 19 and 1.5Hz. 1H). 3.3 <d. J= 19 Hz). 4 
j=8Hz. 1H). 8.2 (dd. J = 8 and 1.5Hz. 1H).8.4 (d.J = 1.5 Hz. 1H). 



2 (brt.J = 1 .5 Hz. 1 H). 4.35 (br d. J = 3 Hz. 1 H). 7.4 (d. 



20 


Anal: 






C«H 7 N0 3 


requires 
found 


C.61.01: 
C.61.10; 


H.3.99: 
H.3.94; 


N. 7.91 
N. 7.84% 



25 



30 



Procedure 7 



Trans-1 -A2ido-6-nitroindan-2-ol 



35 




\OH 



40 



45 



, o « nitminriane (5 27o 29 e^mol) in. dioxan (60ml) was added an aqueous 

To a solution of 1 .2-epoxy-6-n,tro.ndane ( 5.27g ^ - / extractod 

which was used without further purification. 



55 



'Hnmr (CDCb)- 

, 2 65 (brs. 1H>. 2.95 (dd. J-tU and 6 Hz. 1H>. 3.4 (dd.u - 16.5 and 7Hz. 1H). 4.55 (app q. J = 6 Hz. 



H). 



4 2 65 (brs. 1H). 2.9b (00. J= >o=> » 
4 8 (d J = 6 Hz. 1H).7.45(d.J = 9Hz. 1H). 8.25 (m. 2H). 

SO 

Procedure 8 

Trans- 1 -amino-6-nitroindan-2-ol 



1028 



89180021 
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5 




To a solution of trans- 1-azido-6-nitroindan-2-ol (2.42g. Ilmol) and sodium borohydride (2.36g. 62mmol) 
'o in THF at reflux was added methanol (10ml). dropwise, ovor 1 hour. The solution was heated for a further 3 
hours cooled, diluted with brine and extracted with ethyl acetate. The organics were separated, dr.ed 
(MgSOOand concentrated in vacuo. Chromatography on silica (CHCl 3 .5%MeOH/0.5% Conc.NH 3 ) provided 
trans- l-am.no-6-nitroindan.2-ol (0.93g. 43%). m.p. 136 - 137' C (EtOAchexane). 



'Hnmr (CDCI 3 ): 

5: 2.1 (br. 2H). 2.7 (dd. J = 17 and 7 Hz. 1H). 3.2 (dd. J=17 and 6.5Hz. 1 H). 4.0 (m.2H). 5.3 (br. 1H). 7.4 
(d.J = 8 Hz. 1 H). 8.05 (dd. J = 8 and 2 Hz. 1 H). 8. 1 (d.J = 2Hz. 1 H). 

20 

Procedure 9 



1 , 1 -Oimethy l-5-cyanoindan-3-one 



O 



30 




3S A solution of l,1-dimethy1-5-aminoindan-3-one (l.Og. 5.7 mmol) in ethanoi (5 ml) was added to cone. 
HC! (1.4 ml) in water (10 ml) at 0* C. To the cold mixture was added, dropwise. a solution of sodium nitrite 
(0.44g, 6.4 mmol) in water (3 ml), until an immediate positive reaction with starch-iodide paper was 
obtained. The reaction mixture was stirred for a further 15 min then added dropwise to a solution of 
potassium cyanide d.48g. 22.8 mmol) and copper(1) cyanide (2.03g. 22.8 mmol)^ in water (20 ml) 

40 maintained at 90 ' C. On completion of addition, the reaction mixture was heated at 90 "C for a further 25 
min, then cooled, poured into water, and extracted with ethyl acetate. The organic extracts were dried 
(MgSOO and solvents removed in vacu o to give the title compound as a yellow solid (0.9g. 85%) which was 
used without further purification. 

45 

n.m.r. (CDCb): 

6: 1.45(S.6H); 2.65(s,2H); 7.62(d.J = 9Hz.1H); 7.78(dd.J = 9.2HZ.1 H): 7.98(d.J = 2Hz.1H). 
50 Procedure 10 



1 .1 -Dimethyl-5<yanoindan-3-ol 

89180021 

37 
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OH 



K.^hvrtrirtfl /oiflSo 4 9 mmol) was added to a stirred suspension of 1.l-dimethyl-5- 

Sodlum borohydr.de (0.l85g 4.s i m a)|owed {q ^ m ^ 

,o cyanoindan-3-one (O* 4* mmo. ^ hano 50 - at C an , ^ 
compound as an oil (0.9g. 99%). 



is 



20 



25 



30 



'H n.m.r. (CDCI3): 



5: 1.22(S.3H); 1 38(S.3H); 1 .90<dd J = 12.6Hz.1H); 2.40(dd.J = 12.6H2.1H); 3.80(br s.lH): S.25(m.lH): 7.25- 
(d,J = 9Hz.1H); 7 55(m.2H). 



Procedure 1 1 



1 .1 -Dimethyl-5-cyanoind-2-ene 




A solution of 1 i.dimethyl-5<yanoindan-3-ol (0.9g. 4.8 mmol) in benzene (40 ml) was heated at reflux in 
3 s a Dea 32 apparatus in L presence of p,o.uenesu,phonic aco (100 mg, for 16 Jv Th. so u ,on w 
allowed to cool washed with sodium hydrogen carbonate solution, br.ne. and dr.ed (MgSO.). Solvent was 
SSSd k. and the residue chroma.ographed on silica gel e.uting with ,0% CHCb in pentane to g.ve 
the title compound (0.57g. 70%). 



40 



n.m.r. <CDCI 3 ). 



5: 1.30(S.6H); 6.40<d.J = 6Hz.1H); 6.55(d.J =6H2.1H); 7.40(m.3H). 
45 Procedure 12 



1 ,1-Oimethyl-2,3-epoxy-5-cyanoidane 



50 



55 




89180021 

To a solution of 1 .1-dimethyl-5-cyanoind-2-ene (0.57g. 3.4 mmol) in dirh.oromethane (30 ml) was added 
10 3 0 38 
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5 



the required epoxide as a gum (0.62g. 99%). 



'H n.m.r. (CDCI 3 ): 



5: ,.20(S.3H); ,.40(S.3H); 3.68(d.J = 3H2.1 H): 4.22(d.J = 3Hz.1H): 7.l8(d.J = 8Hz.1 H); 7.50<dd.J=3. 2H«.1H): 
7.60(d.J = 2HzJH). 



Procedure 13 



Tr ans- 1 . 1 -Dimethyl-3-methy lamino-5-nitroindan-2-ol 

IS 



MeNH 

I 



20 




25 



A solut- ' i-dimethyl-2.3-epoxy-5-nitroindane (0.41 9 . 2.0 mmol) and methylamine (4 mi) in ethanol 
(100 ml) was birred at room temperature for 24 h. The solution was evaporated and taken up in etnyl 
acetate and extracted with di! HCI. The aqueous phase was basified with dil NaOH solution and extracted 
with ethyl acetate. The organic solution was washed with water, dried with anh. MgSO*. filtered end 
30 evaporated to give the methyiaminoindane as a yellow solid (0.30g, 68%). 
Mass spectrum (El) M* at m/z 236. 



35 



Procedure 14 



45 



Trans- 1 , 1 -Dimethy l-3-methy lamino-5-cyanoindan-2-ol 



-a MeNH 




H OH 



A solution of i.i-dimethy|.2.3-epoxy-5-cyanoindane <0.62g. 3.35 mmol) and methylamine (1 ml) m 
ethanol (30 ml) was stirred at room temperature for 24 h. The solution was evaporated m vacua , he 
50 residue was dissolved in ether and extracted with dil. HCI. The aqueous extracts were basrfied with NaOH 
and extracted with ethyl acetate. The organic phase was dried (MgSO.) and evaporated m vacuo to g.ve -.he 
required methylaminoindanol as a solid <0.2g). which was used directly in the next step. 



55 



Procedure 15 
1031 

1>Dimelhyl-6-trifluoromethylind-2-ene 



89180021 



39 
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jo 



Cuprous .odide (4 58g. 24mmol) and sodium trifluorcacetate (3.26g. 24mmoD were added to a solution 
o, 6 br I-Vr d^eUSd-2-ene ,1.34g. 6mmol, in t-methy^-pyrroHdinone ^J*^™™ 
was tirred under nitrogen for 5.5 hours a. 160* C. allowed to cool then water and d.ethyle.her J) were 
Tdded After tmrat.on using g.ass fibre paper and celite. the organic phase was washed wrth water, dned 
MgSO O and on entrated to give a vo.a.Me brown „ qu id (,.6g) wh.ch was used w.thout further punhcat.on. 



; 5 'H nmr (CDCI3): 

It .32 (S. 6H). 6.53 (d. J = 6Hz. ,H), 6.68 (d. J=6Hz. ,H). 7.38 (d. J=9Hz. 1H). 7.55 (br d. J=9Hz. 1H). 7.6 
(br s. 1H). 

20 Procedure 16 

Trans-2-Bromo-i,l-dimethyl-6-trifluoromethylincian-3'Ol 



2S 



30 



35 



40 



OH 




A solution of Ll-dimethyl-6.trifluoromethylind-2.ene (6mmol) in dimethylsulphox.de ( 1 2m J. pooled in an 
ice-bath was treated with N-bromosuccinimide (2.13g. l2mmol) and water (0213ml. i3.2mmol). The 
soltiol was s tirred at room temperature for 24 hours, poured into water and ^^I^S^I^i 
The organic phase was washed with water, dried (MgSO*). concentrated and the crude product <U57g) 
purified by chromatography on silica (chloroform/40% hexane). Further purification was affected by 
crystamsatL from hexane and sublimation (lOCTC - 3mmHg) which yielded trans^bromo-l >d.methyl-6- 
trifluoromethylindan-3-ol (1 Og. 55%). m.p. 84-85 C. 



•H nmr (CDCb): 
45 a: 



50 



: 1 .25 (s, 3H), 1 .42 (s. 3H). 2.58 (m. 1 H). 4.02 (d. J = 9Hz. 1 H). 5.29 (br d. J = 9Hz. 1 H). 7.43-7.65 (m . 3H). 



Accurate Mass CizH^FoOBr 


found 


30.8.0018 




requires 


308.0024 



Procedure 17 



55 5-B romo-1 ,1-dimethylindan-3-ot 
1032 



89180021 



40 
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Sodium borohydride (l.84g. 48mmol) was added portionwise to a solution of l.l-dimethyl-5- 
bromoindan-3-one <i0.6g. 44 mol) in ethanol (300 ml) at 5* C and the solution stirred for 90 minutes at room 
-o temperature. The solution was poured into water (1 200ml) and extracted with dichloromethane (3x1 50ml). 
The combined organic phase was dried (MgSOO and concentrated to provide 5-bromo-1.l-dimethyhndan-3- 
ol as ?r. oil which crystallised on standing (1Q.14g, 95%). 



r5 *H nmr (CDCIj): 

5: 1.20 (s. 3H).; 1.22 (s. 3H): 1.83 (dd, J = 14,6Hz. 1H); 2.33 (s. 1H); 2.36 (dd. J = 1 4.6Hz, 1H): 5.25 (m, 1H); 
7.05 (d. J = 8Hz. 1 H); 7.50 (dd. J = 8,2Hz. 1 H); 7.60 (d. J = 2Hz. 1 H). 

20 Procedure 18 



5-Bromo- 1 . 1 -dimethylind-2-ene 




A solution of 5-bromo-i.i-dimethylindan.3-ol (10g. 4immol) in toluene (350ml) was heated at reflux 
under nitrogen in a Dean-Stark apparatus in the presence of p-toluenesulphonic acid (300mg) for 2.5 hours. 
The solution was allowed to cool, filtered and concentrated to a brown oil. Chromatography on silica 
(hexane) afforded 5-bromo-l.1-dimethylind-2-ene (7.3g. 79%) as a colourless oil. 



nmr (CDCI 3 ): 

40 6: 1.25 (s. 6H); 6.35 (d. J = 5Hz. 1H); 6.55 (d. J = 5Hz. 1H); 7.15 (d. J = 8Hz. 1H); 7.32 (dd. J = 2.8Hz. 1H); 
7.43 (d. J = 2Hz. 1H). 

Procedure 19 



1.1-Dimethyl-5-ethylind-2-ene 



50 




S5 1 0 3 3 

To S-bromo-i.l-dimethylind-2-ene (2g. 9mmol) in dry diethyl ether (20ml) at room temperature under 
nitrogen was added bis(diphenylphosphino)ethane nickel (If) chloride (47mg. 0.09mmol). Ethyl magnesium 

89180021 

41 
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< o», , . Hiathvl ether lO.Smmol) was added over 10 minutes and the mixture 

bromide (3.5ml of a 3M so.ut.on ,n drethyl etnen ° ^ ^ f ^ acj(j (l0fn|) 

heated a. reflux for 16 hours. After coohng. th .«M o ^ 

and the phases separated. ™^™ C en^ .00%, as an 
organic phase dried (MgSO.) and concentrated to airaru 

oil. 



'H nmr (CDCI3): 

,0 7:.20 (m. 9H); 2.53 (q. J = 8H, 2H): 6.27 ,d. J-SHz. 1H); 6.53 <d. J = 5Hz. »H): 6.93-7.27 (rn. 3H). 
Procedure 20 



T5 Trans-2-Bromo- 1 . 1 -dimethyl-5-ethylindan-3-ol 



OH 



20 



25 



30 



I )''NBr 



N-Bromosuccinimide <2.9g. i6.4mmol) was added to a solution of i.l-dimethyl-5-ethylind-2-ene <1.42g 
8 ziSTSls?"' de (18m.) and water (0.4ml). The mixture was stirred at room temperature for 3 
STS. e "to w Y a er .<u0m./and extracted with ethy. acetate (100m.). The <^ J*^^?* 
w'h water (50ml). dried (MgSO.) and concentrated to afford trans-2.bromo-1.1-d,me«h y ,-5-ethyhndan-3-ol 
(2.19g. 100%) as an oil which crystallised on standing. 



'H nmr (CDCb): 

35 7l.03 <«. 3H): 1.06 <t. J=8Hz. 3H); 1.20 (S. 3H); 2.50 (q. J=8Hz. 2H); 3.76 <d. J=8Hz. 1H); 3.80 (br.s. 1H). 
5.03 (d. J = 8Hz. 1H). 7.00-7.20 <m, 3H). 

Procodure 21 



40 



1 .1 -Dimothyl-6-trifluoroacetylind-2-ene 



45 



50 




A mixture of 6-bromo-1.l-dimethylind-2-ene (0.375g. 1.68mmol). magnesium turnings (45mg. ' -Semmol) 
and iodin ( ,mg, in tetrahydrofuran (10m.) was heated a, reflux for 1 hour . all the mag n sum had 
reacted. The reaction mixture was then cooled to 0*C and tri.luoroacet-c anhydn de (0*6 ^J^»™~J 
added and stirring continued for a further 1 hour. The reaction was quenched w.th saturated sodmm 
bicarbonate solution (30m.) and extracted with ether. The organic port,o n was ^ sepa a te * «* 
concentrated to an oil. Chromatography on si.ica (9:1 hexane/CH^.,) gave i.l-d.methyl-e-tnf.uoroacetyl.nd- 
2-ene (0.196g. 49%) as a yellow liquid. 



1034 
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'H nmr (CDClp): 

5: 1.4 (s. 6H); 6.7 (s. 2H): 7 45 (d. J=8Hz. 1H); 8.05 (m. 2H). 
s Procedure 22 

1 , 1 -Dimethyl-6-pentafluoroethy lind-2-ene 



w 



15 




A solution of l.l-dimethyl-6-trifluoroacetylind-2-ene (0.46g. i.92mmol>. and diethylammosulphur 
trifluoride (0.38ml. 2.83mmoi) in CH 2 CI 2 (10ml) was stirred for 16 hours then poured into water, . he organic 
20 portion was separated, dried and concentrated. Chromatography on silica (hexane) gave 1.1 -dimethyl* 
pentafluoroethylind-2-ene (0.296g. 59%) as a colourless liquid. 



25 



'H nmr (ds-DMSO): 

6: 1 .4 (s. 6H); 6.7 (d. J = 5' ; * 1 H): 6.8 (d. J = 5Hz. 1 H); 7.55 (br S. 2H). 7.75(br s. 1 H). 
Procedure 23 



30 



Trans-2-Bromo- 1 . 1 -dimethy l-6-pentaf luoroethy i?ndan-3ol 



OH 



35 



40 




i . Br 



Method A 

45 To a solution of 1.1 -dimethy l-6-pentaf luoroethy lindane (0.285g. i.09mmol) in DMSO (7ml) was added 
5 drops of water followed by N-bromosuccinimide (0.425g, 2.40mmol) and the solution stirred for 3 hours^ 
The reaction mixture was poured into ethyl acetate (60ml)/water (50ml) and the organic port.on separated 
washed with water (3 x 50ml). dried and concentrated in vacuo. Chromatography of the res.due on silica 
(3:2 CHCbrfiexane) gave trans-2-bromo-l .1 -dimethy l-6-pSntaf luoroethy I indan- 3-ol (0.337g. 86%) as a white 

50 solid, m.p. 73-74' C (hexane). 



89180021 



10 35 
Method B 

55 A mixture of cuprous iodide (7.28g. 38.3mmol). sodium pentafluoropropionate (7.23g. 38.9mmol) and 
t i-dimethyl-6-bromoind-2-ene (2.0lg. Q.Ommol) in N-methylpyrrolidinone (20ml) was heated at 1,0 C or 
5.5 hours. The mixture was allowed to cool, diluted with ether (150ml) and filtered through a pad of cel.te. 
The supernatant was washed with water (3 x 400ml). drie d and concentrated. The crude 1.1 -dimethyl* 



43 
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^ . m •« hm^o f40mh and water (1.5m!) and N-bromosuccinimide (2.96g. 
T^TtlTClo tZ^ J22Z^%»* 0»mO extracted «» etner 

i6.6mmol> added. The ^^J^J^ ^ water (3 x 10 Oml). dried and concentrated. Chroma.og- 
ZZTs ^r^TSSiSSl-i 9 ave ^- 2 - b rorno.,,-d im e thyl -6.pen, aflu oro,ndan-3-o 1 

(l.28g. 39%). 



H nmr (CDCb): 

,0 T..25 (s. 3H); ,.4 (S. 3HJ: 2.6 (br. tH). 3.95 <d.J = 9Hz. ,H>: 5.3 (d. J = 9H 2 1H); 7.45 (br s. 1H): 7.55 (br s. 



15 



2H). 



Accurate Mass CoH^BrFsO 


found 


357.9998 




requires 


357.9992 



20 



Procedure 24 



6- Bromo- 1 . 1 -dimethylindan-3-ol 



25 



30 




e-Bromo-i.l-d.methyi.ndan-^one (J. Smith and M. Massicotte. Org. Prep, and Proc.. 10 123. 1*» 
(8.5g. 36mmol) in ethanol (400ml) was cooled to o'C. Sodium borohydride (1 85g. 49mmoir was added 
over 15 minutes with stirring. The mixture was stirred for 3 hours, the solvent evaporated and aqueous 
35 workup yielded the title compound as a white gum, 8.6g (100%). 



H nmr (CDCb): 

« 6: 1.21 (s. 3H): 1.38 (S. 3H); 1.78 (S. 1H): 1.83 (dd. J = 13 and 7H 2 . 1H); 2.40 (dd. J = 13 and 7Hz. 1H); 5.23 
(t, J=7Hz. 1H); 7.37 (m. 3H). 

IR (film) 

45 ^max cm- 1 : 3210. 1595. 1580. 970. 870, 815. 790. 760. 
Procedure 25 



50 S-Bromo-1 . 1 -dimethylind-2-ene 




891^0021 
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6-Bromo-1.1-dime.hyiindan.3-ol (8.6g) was dissolved in toluene (400ml) and tree led wrt 
phon.c acid (20mg,. The mixture was retired overnight under Dean and Stark cond, ons ^ the so^n 
washed with sodium bicarbonate, water and brine. Removal of the toluene y.elded the t.tle compound (7.8g. 



10 



98%). 

: H nmr (CDC1 3 ): 

h: 1 .29 (s. 6H); 6.40 (d. J = 6Hz. 1 H); 6.65 (d. J = 6H2. 1 H): 7.16 to 7.60 (m, 3H). 
IR (film) 

"max cm' 1 : 3040. 1560. 940. 870. 850. 815. 770. 725. 
75 Procedure 26 

l-l-Qimethyl-6-ethylind-2-ene 

20 



25 




e-Bromo-l.i-aimethylind-2-ene (2.0Cg) was combined with magnesium (0.225g) in dry tetrahydrofuran 
(THF. 50ml) under nitrooen and stirred until the magnesium had reacted. Ethyl bromide (l.65g) was added 
30 followed by fcur drops "of a solution of LiC! (850mg) and dry cupric chloride (l.35g) in THF (5ml). The 
mixt'/.e was stirred overnight and worked up using ammonium chloride solution to give 1 .1-dimethyl-6- 
ethy*i. 1-2-ene (735mg) containing some 1 ,l-dimethylind-2«ene. 

35 'H nmr (CDC) 3 ): 

a: 1.25 (t. J = 7.5Hz. 3H); 1.32 (s. 6H); 2.70 (q, J = 7.5Hz. 2H); 6.33 (d. J = 5Hz. 1H); 6.65 (d. J = 5Hz. 1H); 
7.0-7.33 (m. 3H). 

40 IR (film) 

'max cm" 1 : 3025. 1610. 1390. 995. 885. 870. 830. 800. 750, 735. 
Procedure 27 

45 

Trans-2-Bromo-1 . 1 -dimethyl-6-ethy1indan-3-ol 



50 



10 37 

55 




.Br 



89180021 

The crude 1.1-dimetnyl-6-ethylind-2-ene from Procedure 26 (700mg) was combined with DMSO (9ml). 



45 
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water (I80mg) and N-bromosuccinimide (L5lg) and stirred overnight. Aqueous workup foilowed by 
chromatography on silica (ethyl acetate/hexane (1:10)) yielded trans-2-bromo-i ,l-dimethyl-6-ethy!indan-3-o1 
as a gum, i.023g. 



'H nmr (CDCb): 

6: 1.21 (s. 3H): 1.25 (t. J = 7.5Hz. 3H); 1.37(s. 3H); 2.60 <s. 1H); 2.67 (q. J = 7.5Hz. 2H): 3.95 (d. J = 8Hz. 1 H); 
5.22 (d. J=8Hz. 1H); 7.0-7.4 (m. 3H). 

w 

IR (film) 

cm"': 3320. 1600. 1460. 885. 830. 785. 730. 
is Procedure 28 



6-Cyano- 1 1 -dimethylindan-3-one 



O 



25 




6-Bromo-l.1-dimethylindan-3-one (500mg) was combined with cuprous cyanide (256mg) and dimethyl- 
30 formamide (10ml). The solution was degassed under nitrogen and refluxed overnight. Aqueous workup 
yielded the title compound, 342mg, m.p. 126* C (hexane). 

'Hnmr (CDCI 3 ): 

35 

6: 1.50 (s. 6H); 2.67 (s. 2H); 7.7-8.0 (m, 3H). , ma- cm": 2220. 1725. 1600. 920. 840. 745. 730. 
P rocedure 29 

6-Cyano-1 .i-dimethylindan-3-ol 



45 



50 




55 



6-Cyano-1.1-dimethylindan-3-one (335mg) was stirred with sodium borohydride (95mg) in ethanol 
(20ml) for three hours. The solvent was evaporated and the residue taken up in ether (50ml) and washed 
with water (3 x 25ml). Evaporation of the ether yielded the title compound as an oil (338mg, 100%). 



10 3 8 
'Hnmr (CDCI 3 ): 



89180021 
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5: 1.17 (s. 3H); 1.43 (s. 3H); 1.87 (dd. J 
J = 7.5Hz. 1H); 7.53 (m. 3H). 

IR (film) 

cm- 1 : 3310. 2220. 1590. 1580. 970, 870. 815. 700. 760. 730. 
Procedure 30 



= 12. 7.5H2. 1H); 2.05 (S. 1H): 2.47 (dd. J-12. 7.5Hz. 1H); 5.32 (t, 



w 



6-Cyano- 1 . 1 -dimethylind-2-ene 



75 




20 



25 



6-Cvano-i.l-dim9thyl.ndan.3-ol !338mg, was combined with toluene (20ml) and 4-toiuenesulphon.c add 
(5mg) The mixture was heated under ,e«ux overnight under Dean and Stark cond.t.ons. Aqueous workup 
yielded the title compound as a gum, (268mg, 85%). 

•Hnmr (CDCb): 



5: 1 33 (S, 6H); 6 bo ,m. 2H); 7.2-7.67 (m. 3H). 
30 IR (film) 

cm-': 2220, 1610. 950. 890. 835. 790. 740. 
Procedure 31 



35 



Trans-2»Bromo-6-cyano-l.l-dimethyiindan-3-ol 



40 



45 




Br 



6 .Cyano.i.l^methylind-2^ne (260mg) was combined with OMSO (3ml) water (72mg) and N- 
bromosuccinimide (534mg) and stirred overnight. Aqueous work-up yielded the title compound as a gum 
50 (347mg. 85%). 



'Hnmr (CDCi 3 ): 

55 6: 1.15 (s. 3H); 1.33 (s. 3H); 3.62 (bs. 1H); 3.93 (d. J=9Hz. 1H). 5.20 (d. J = 9Hz, 1H): 7.4-7.73 (m. 3H). 



10 39 

IR (film) 



89180021 
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»m« cm"': 3380. 2220. '.630. 900. 885. 370. 825. 750. 725. 
Procedure 32 

5- Amino- 1 . 1 -dimethyIindan-3-one 




A solution of l.l-dimethyl-S-nitroindan-3-one <0.94g. 4.59mmol) and 10% palladium on carbon <0.32g) m 
methanol (30ml) was hydrogenated until the required uptake had been achieved. The m.xture was filtered 
concentrated and the crude product purified by chromatography on silica (1:1 ethyl acetate.'hexane) to yield 
20 5-amino-U-dimethylindan-3-one (0.64g, 80%). m.p. 75 -76 C (ether/petrol). 



'Hnmr (CDCh): 

25 5: 1 .4 (s.6H); 2.55 (s. 2H); 3.8 (brs. 2H); 6.95 (m.2H); 7.3 <dd. J = 8 and 0.5Hz. 1 H). 



30 



Analy: 




C11H13NO 


requires : 


C, 75.38; 


H.7.49 ; 


N, 7.99% 




found : 


C, 74.64; 


H.7.42 ; 


N, 8.06% 



35 



Procedure 33 



5- Amino- 1 , 1 -dimethyl-3-methyleneindane 



40 



45 




50 



Potassium t-butoxide (6.04g. 53.9mmol) was added to a solution of methyltriphenylphosphomum 
bromide (I9.03g. 53.3mmol) in tetrahydrofuran (100ml) at -78* C. After 10 min. 5-amino-1.l-dimethyl.ndan- 
3^ne (4 06g, 23.2mmol) in tetrahydrofuran (20ml) was added and the mixture allowed to attain amb.ent 
temperature and stirred for 72 hours, after which time brine was added and the solution extracted with 
ether. The organics were separated, dried and concentrated. Chromatography on silica (CH 2 CI 2 ) prov,ded 5- 
amino-l.l-dimethyl-3-methyleneindane (3.85g. 96%) as a yellow liquid. 



ss 10 4 0 
1 Hnmr (COCI3): 



89180021 



i: 1.4 (s. 6H): 2.75 (t. J = 2 Hz. 2H): 3.7 (brs. 2H); 5.1 (t. J = 2 Hz. 1H); 5.5 (U = 2 Hz. 1H); 6.75 (dd. J = 8 and 
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2H2.1H): 6.9 (d.J-2Hz.1H): 7.1S (d. J-B H2. 1H). 
Procedure 34 

5-Cyaro- 1 . i KJimethyl-3-methyleneindane 




20 



25 



To ,a mi noo,- d , m etn y ,-3- m etn y ,en 6 ,n d ane ,3,4,. 8 7 mmo ) n w — ^ 
hydrochloric acid <4.8m.) and ethanol (20m.) at 0 C was . added JJ^SS paper. Th7mi*ture was 
;n water (lOm.) until an -™ d f ^f'^^ of potassium 

stirred at 0 C for a further 15 m.nutes then added ; ^ pw ^ m ^.. a ^ e 90 - c „ Sljch . rate that the 
cyanide (5.6g. 83.6mmol, and cuprous cyanide 7.9g. 845mm ^ ntM 1ol a iunuer 

temperature did not drop below 70 C. After the add,t,on was competed heatmg « .com u 
20 minutes and the reaction mixture coo.ed and «^J^J o Jve S-cya'no-i.^imethy.-a- 
concentrated and chromatography on s.l.ca (2.1 CHCI 3 ,nexane) to g 
methyleneindane (l.62g. 47%) as an oil. 



'Hnmr (CDCI 3 : 

30 5 1.3 (S. 6H): 2.7 (t.J = 2.5H, 1H); 5,5 flj -2 Hz. 1H); 5.5 (U = 2.5H, 1H>; 7.3 (d. J-8 Hz. 1H); 7.5 (dd. 
j = 8 and 1 .5 Hz.. 1 H): 7.7 (d. J = 1 .5Hz. 1 H). 

Procedure 35 



35 



5- Cyan 0-1- 1 .3-trimethytind-2-ene 



40 



45 



50 




«Tch J"£™) to U 5-cyano-l.l.3-,rimethy.ind-2-ene (0.77g. 89%) as a hqu.d. 



55 



'H nmr (CDCI3): 

8: 1.3 (s. 6H); 2.1 (d, J 

Procedure 36 

1041 



. 1.5Hz. 3H); 6.15 (q. J= 1-5 Hz.lH): 7.3 (dd.J = 7.5 and 0.5Hz. 1H): 7.5 (m.2H). 



89180021 
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n_p. ^m Q th Y ufi-cvano^.i>dimethvlind-2-ene 



10 



NC 



•of 



- • , „. rosea 3 06mmol). N-bromosuccinimide (0.609g. 

A solution of 5-cyano-l.l.3-tr.mothyl.nd-2-ene (0.56g 3 0t.m ^ ^ 

3.37«.mo.) and AIBN ,«0mg, in carbon '^h.onde (-1, was ^ » Q ^ ^ 

hours. The solution was allowed to cool, filtered and concentra^Chromatograp y 
rs (4 1 hexane-ethv. acetate) provided 3-bromomethy..5-cyano- 1 .i-d,methyhnd-2-ene (O.SOg.62 



'Hnmr (CDCb): 



20 a; i.3 (s, 6H); 4.35<d.J=0.8 Hz. 2H); 6.5(brs 1H) 
(d.J = 1.5Hz. 1H). 



1H); 7.4 (d, J = 8 Hz. 1H0: 7.55 <dd. J = 8 and 1.5 Hz. 1H): 7.7 



Procedure 37 



25 



Tfans»2«Bromo-l>d^ei hy>-5-iodoindan-3-ol 



30 



35 



40 



45 




u»Br 



was dissolved in dime,hy.su,phoxide ^^^2^^^^.) and extracted with 
contmrafed to afford the title compound (2.49) which was used without punf.cat.on. 



50 



flfl 



Pharmacological Data 



V, 8ronchodilator Activity §9180021 
M Bfonchodllalion In vino; Qulnea plfl iraoheal apjral preparation*. 
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15 



axis and then dividing this soira. lengthwise. Each preparation was mounted using ^ thread- «" » °£ 
organ bath titled witt, Lbs solution a. 37'C and bubbled w„h 5=/. C0 2 w„h 0, The ««un , .ens on f , h 
preparations was se, a, 2g and changes in muscle tens.on were mon.tored .sometncal.y by ™™«*™ 
(2oz) force and displacement transducer (Ormed Ltd) connected to a Linse.s pen recorder. All preparations 
were al.owed to equilibrate (or 60 minutes. During this equilibration period the preparations were washed by 
upward displacement at 15 minute intervals and. ,1 necessary, the resting tens.on was readjusted to 2g 
using a mechanical micromanipulator system. 

Once a steady resting tension had been obtained, the. preparations were dosed cumulatively wth_ the 
test compound (lO--2x10-»M). and finally a maximum relaxation achieved by addit.on of 10 M 
isoprenaline. The fall in tension evoked by the test compound was expressed as a percentage of tne total 
relaxation evoked in the presence of 10"'M isoprenaline. Appropriate concentration-relaxation curves were 
then constructed and values for potency (ICso) and efficacy (Intrinsic Activity I.A.) were obta^ed. 

The compositions of Krebs solution is: sodium chloride ll8.07mM. sod,um hydrogen carbonate 
26i9mM. potassium chloride 4.68mM. potassium orthophosphate i.tftnM. magnesium sulphate sep- 
tahydrate l.8mM and calcium chloride 2.52mM:pH ca. 7.45. 



20 



25 



30 



35 



Results 


Example 


!n vitro !Csc 


I.A. 


No. 


(M) 




1 


3.1 x 10~* 


0.88 


3 


3.9 x 10" ; 


0.89 


4 


2.78 x 10" 6 


0.94 


5 


3.5 x 1CT 7 


0.91 


6 


8.7 x 10~ 7 


0.95 


7 


2.0 x 10~* 


0.81 


8 


5.3 x 10~ 5 


0.77 


10 


1.3 x 10~ 5 


0.59 


16 


8.55 x 10~* 


0.89 


17 


3.75 x 10~ 5 


0.76 


23 


2.60 x 10~ 6 


0.92 


24 


1.4 x 10~ 5 


0.59 


26 


2.6 x 10 w 


0.98 


27 


1.2 x 1(T* 


0.93 



40 



45 



50 



2. Antihypertensive Activity 



Blood Pressure Lowering Activity 



Systolic blood pressure were recorded by a modification of the tail cuff method described by I.M. 
Claxton, M.G. Palfreyman. R.H. Poyser, R.L Whiting. European Journal of Pharmacology. 37. 179 (1976). A 
W + W BP recorder, model 8005 was used to display pulses.Prior to all measurements rats were placed in a 
heated environment (33.5 t 0.5" C) before transfer to a restraining cage. Each determination of blood 
pressure was the mean of at least 6 readings. Spontaneously hypertensive rats (ages 12-18 weeks) with 
systolic blood pressures >180 mmHg were considered hypertensive. 
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Results . 




Compound of 
Example No 


dose 
(mg/kg) 
p.o. 


Time post 
dose (h) 


% change in 
systolic B.P. 


Initial B.P. 
(mm/Hg) 


i 
i 


10 


1 


-46 : 


: 4{n = 


4) 


275 i 


7 


2 


-49 2 


: 6(n = 












4 


-42 : 


: 4{n = 


6) 










6 


-30: 


i 4(n = 










1 


1 


-33 


^5(n- 




278 - 


6 


o 




2 


-17 


t 3 (n 


s 4) 










4 


-22 i 4 (n 


- o/ 










6 


-19 


t 5 (n 


- 

- OJ 






5 


1 


1 


-40 (n = 1 ) 




262 - 


7 






2 


-43 (n = 1 ) 












4 


-43 


: 4 (n 


= 1 \ 










6 


-31 


£ 5 (n 


= 5) 






5 


1 


1 


-18 


£ 3 




276 £ 


7 






2 


-18 


i 3 












4 


-13 


£ 3 












$ * 


- 9 £ 2 








7 


1 


1 


•31 


r 3 




244 2 


. 8 






2 


-22 


£ 4 












4 


-20 


£ 4 












6 


-12 


£ 6 








R 


i 


1 


-12 


£ 5 




269 £ 


11 






2 


-15 


£ 3 












4 


-26 


£8 












6 


-21 


£ 2 








9 


3 


1 


-12 


£ 2 




238 £ 8 






2 


-16 


:3 












4 


-14 


I 4 












6 


-11 


£2 









Toxicology 
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No toxicological effects were indicated in any of the abovementioned tests. 



45 



1044 89180021 



55 



52 



EP 0 321 175 A1 



Claims 



1 . A compound of formula (I): 




(X) 



o, where approve, a pharmaceutical, accept sa, thereof, or a pharmaceutic^ accede solvate 

20 thereof 

characteriseC in that: 

A represents >C = X. wherein 

X represents oxygen or sulphur, or A-represents a bond: 
Y represents N or n'-CT or a mo.ety CR 8 wherein 
25 R 8 is as defined below: 

■ R, and R 2 independent!, resent hydrogen or alkyl: or 

bond; 

30 when A represents >C = X. then Rs is h YW« atQfns selected (rom ha iogen. hydroxy, alkoxy. 

35 unsubstituted aryl or substituted or unsubstituted heteroaryl: and 

FU represents hydrogen or alkyl; _ attached to the nitrogen atom of 

or Rs and R s together represent a link.ng chain of formula -A A ^ "emg a ^ g 

, he moiety -N-A- and * being attached to the JoupA* * < «W ^ Qne 0 , , he linking 
substituted or unsubstituted methylene group. A represen 2 members 9 each inde p e ndent«y represent- 
40 members optional.y representing 0. S or NR and the other mkmg e pnenyl C ,-.- 

in g a substituted or unsubstituted methylene ^^^JSSL^k or R is mono- or bi-cyc.ic- 
a .kyl. arylcarbonyl wherein the aryl group "J 0 ^ (he nitrogen atom t0 which 

heteroarylcarbonyl: when A present a ^^^J^^'s t0 7 ring atoms, which ring atoms 
they are attached, form an unsaturated he.erocychc rngnav g subs ,j,uted with either 

- comprise up to 2 further nitrogen atoms and V^^^SS^ unsubstituted: 

an oxo group or a th.oxo group the <* m *™* Z t?^i ^rogen. substituted or unsubstituted alkyl. 
r 7 and R 8 are each independently se.ected from ^ a Qup ol formula R'T'-. R b R c NT-. 

alkoxy. ft- cycloatkyl. ^•^^ s ^^.^: R d C( = N.NH2)- or alkenyl optiona.lv 
RTNH-, R-CO.O-. WCS.O-. R'(OH)CH-. R (SH)CH-. R ; C( N.U . K q) r> q( R| „ 

substituted by alkylcarbonyl. nitro or cyano. proving that when Y ,s CR 8 

not hydrogen; K ««»„f a H r,r unsubstituted alkyl. substituted or unsubstituted 

^rri"^rirz^r^"~ - * — - - » -— 

selected from alkyl. alkoxy. halo, haloalkyl. nitro and cyano: 
p represents zero or an integer 1 . 
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2. A compound according to claim 1. . $ frQm substituted or 
wherein Y is CR. . one of R» and * ^9 carboxy. a group of lormu.a 

u R rr» ss^r^^ W; rzT , or 

a,kenyl optionally substituted by a.ky.carbcnyl. nitro or cyano. wherein R . R . R . T 
defined in relation to formula (I). 

3. A compound according to claim 1 or claim £ ^ ^ ^ alkytearbonyl. C, - ? 
wherein one of R, -^-^ and me me ^ ch|Qro , ri(luor0fncthyl . C; _ 
alkoxycarbonyl. C,- 6 a.kylcarbon, oxy. u , y y t sulphonyl. C,- 6 alkylcarbonylam.no. 
a,ky,su.phinyl. C, alky.sulpnony. C, -, a Ph.ny Co V ^» y _^ -( ^ toeafbony|eKy . 

pTyfa^^^ — ^ — * 

C. alkylcarbonyl. nitro or cyano. or -C(C: - 4 alkyl)NOH or -C(C ; - 4 alk/l)NNHj. 

4. A compound according to any one of claims 1 to 3. wherein: 
A represents >C = X. wherein 

X represents oxygen or sulphur, or A ^presents a bond; 
Y represents N or n'-O" or a moiety CRi wherein 

s:':«H*'rr.n,,» w , « <..., „ w » «, « ». ^ , <=,., 

PKJSTlSSn. hydroxy. C.- t „ C, ac„ W .no R 0, 9 oo o, R, and R. ,0,0,00, 

mprwdni « Bond: „„ a .oo«o C-. Xcyl oolionally suUsSMW by nalogen. hydrooy. 

.hen A - "e^'X'-J^ cZZf opSo Jly sltlto.od b» one o, t» indep.nden, C, 

or two Ci -e alkyl groups; and 

R 6 represents hydrogen or C, -« alkyl; such ^ m + n is , or 

or R 5 ^and R. together 2^^^^, alky , alkanoy.. phenyl alky,. 

ap^a bo C n^ Phenyl ZZjTZiftZw substituted in the pheny, or naphthy, ring by 

Sher is meihoxy or amino optionaHy substituted by one or two C,-« alky, or by ft-, a.kanoyl; or R, ,s 
hydrogen and R, is C,- t alkyl or ft- cycloalkyL _ a 

5 A compound accord ng to any one of claims 1 to 3. wherein 115 ana n 6 iuym - H rH 

chain -A'-A*-. A represents a substituted or unsubstituted methylene group and A- represents a -CH,CH 5 

" "T^ounTaccording to any one o, Cairns 1 to 3 wherein * and R 6 together represent the moiety 



-CH2-(CH 2 ) n -Z-(CH 2 ) m . 
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7 A compound accord.ng to any one of cia.ms 1 to 6 wherein the mo.ety Rs-N.CX.R. represents e.th. 

m "tTZZTZ^ » « - «— • • «• — " « h " 0,ocy * 

represented by the moiety R 6 .N.Rs includes 5- or 6- ring atoms_ reDresents a bond and the moief* 

9. A compound according to any one of claims 1 to 6 wherein A represen^^^ lhiopyridonv , 
fc.N.Rs represents a substituted or unsubstituted pyridonyl or substituted or unsubst.tutea 

9r °To A compound according to claim 9. where, the pyridonyl group is a ^pyndon-l-y. group 
1 1 " A compound according to any one of cia.ms i to 10. wherein p represents zero 
12. A compound according tc claim 1. selected from the group consisting of: 

cis 1 i-dimethyl-5-nitro-3-(2-oxopyrrolidin-l-y!)in»Jan-c-ol: 

trans 1 .i-dimethyl-5-nitro-3-(2-oxopyrrolidin-i-yi)indan. 2-ol: 

trans i.i-dimethyl-5-nitro-3-(2-oxopiporidin-1-yl) indan-2-ol; 

l.1-dimethyl-S-nitro-3-(2oxooiperidin-1-yl)ind-2-9ne: 

i . i -dimethyl-5-nitro-3-(2-pyridon-l -yl)ind-2-ene: 
trans-1 J-dimethyl-5-nitro-3-(2-pyridon-1-yl>indan-2-ol: 
trans-5<yano-i.l-dimethyl-3-(2-pyridon-i-yl)-indan-2-ol: 
5<yano-i>dimethy!-3-(2-pyridon-l-yl)ind-2-ene; 
trans-5-amino- 1 . 1 -dimethyl-3-(2-pyridon- 1 -yl)indan-2-ol: 
trans-i-N-(4-fluorobenzamido)-6-nitroindan-2-ol: 
trans- 1 -N-(4-chlorobutyrylamido)-6-nitroindan-2-ol: 
trans-6-nitro-l-(2-oxopyrrolidin-l-yl)indan-2-ol: 

trans-3-{4.fluorobenzoy!-N-methylamino)-l.l-dim9thyl-5-nitromdan.2-oi; 
trans-3-(4-f luorobenzoy l-N-methylamino)- 1 . 1 -dimethyl-5-cyanoindan-2-ol: 
trans- 1 . 1 -dime* v!-3-(2-oxopiperidin- 1 -y l)-6-trif luoromethy lindan-2-ol; 
1.1 -dimethyl- J . x opiperidin-l-yl)-6-ti-if!uoromothyl-ind-2-ene; 
trans-", i-dimc ;r-.yi-5-ethyi-3-(2-oxopiperidin-i-yl)indan -2-ol: 
trans-1J-dimethyl-6-pentafluoroethylO-(2-oxo-piperidin-i-yl)indan-2-ol: 
1,l-dimethyl-6-pentafluoroethyl-3-(2-oxopiperidin-1-yl)ind-2-ene; 
trans-l.1-dimethyl-3-(2-pyridon-l-ylr6-trifluoromethyl indan-2-ol; 
trans-1.1-dimethyl-6-ethyl-3-(2-oxopiperidin-1-yl)indan -2-ol: 
trans-6-cyano- 1 . 1 -dimethyl-3-(2-oxopiperidin- 1 -yl)indan -2-ol; 
trans-i,i-dimethyl-5-ethyl-3-(2-pyridon-l-yl)indan-2-o1; 
5<-vano-l.l-dimethyl-3-K2-oxopyrrolidin-l-yl)methyl] ind-2-ene: 
5-cyano-1.l-dimethyl-3-[(2-pyridon-l-yl)methyl]ind-2-ene: 
trans-i.l-dimethy|.5-nitrr>3-(5-(R)-methy!-2-oxopyrrolidin.1-yl)lndan.2-ol; 
1 1 -dimethyl-5-nitro-3-(5-(R)-methyl-2-oxopyrrolidin-l -yl)ind-2-ene; 
trans-l,1-dimethy|.5-nitro-3-{5-{S).methyl-2-oxopyrrolidin-l.yl)mdan-2-ol; 
« i-riimethvl-5-nitro-3-(5-(S)-methyl-2-oxopyrrolidin-l-yl)ind-2-ene: and 

acceotable salt thereof, or a pharmaceutically acceptable solvate thereof, which comprises: 
JSCUIild. of formula (!) wherein p represents zero and A represents >C = X. acy.atmg a compound 
o! formula (II): 
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wherein Y< represents Y or a group convertible to Y, R, and R 2 are as defined hereinbefore. Rj ' is 
MroTy. al Jy or acyloxy. R 6 ' is hydrogen or alky, and *• represents R, or a group or atom converge 
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to R7. 

a) with an acylating agent of formula (III): 

R,o-CO-Lt (Ml) hvdrooen substituted or unsubstituted alkyi wherein the 

wherein L, is a leav.ng group *^ 

substituents are as herembe ore ^^^^.^^ defi ned for *. or a group convertible to 

n y — * ~ sirs.'-. « w - "■• « x' ch " ch "- — 2 is 2 - * 

and X 1 is a leaving group, cyclising the resultant compound. 

b) with a compound of formula (IV) 

compound of formula (V): 



40 




(V) 

wherein R, and R, are as * oefore defined in relation ,o formula (I) and R,. and V are as defined in 
relation to formula (II). with an activated form of a compound of formula (VIA): 
R, 3 NHCORi 2 (VIA) 

' wherein R, 2 and R, 3 together represents a linking chain of formula -a -a -. ,„„ Q , hQr 
Sf£ compounds o formula (I) wherein p represents zero and A represents a bond and R 5 and R 6 together 
2t he nSrient which they are attached, form the above defined unsaturated heterocyd.c nng^by 
Acting a expound of formu.a (V) as defined above with an activated form of a compound of formula 
(VIB): 

wherein *R; ' and"* form an unsaturated heterocyclic ring as defined above in respect of the variables Rs 
fvMw compounds of formula (I) wherein p represents 1. reacting a compound of forrv.ula (VII): 




(VII) 



so 



55 



wherein R, and R, are as defined in relation to formula (I). Y' represents Y or a group convertible to Y JV 
represents R, or a group convertible to R; and R" represents a leaving group, with a compound of formula 

iSLuw 89180021 

or an activated form thereof, wherein R 5 . R« and A are as defined in relation to formula (I); or 
v) reacting a compound of formula (X). as defined above, with a base to provide a compound of the above 
defined formula (V) and thereafter reacting the compound of formula (V) in situ with e.ther a compound of 
formula (VIA) or (VIB) as respectively described above in reaction .1) or react.on m): 
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and theroatter i. requ.red. carrying out one or more of the following optional steps: 

(a) converting a compound of formula (!) into a further compound of formula (I). 

(b) converting Y 1 to Y; 

(c) converting R* : to R;; 

(d) forming a pharmaceutical* acceptablo salt of the compound of formula 0 oharmaceu „. 
,e) forming a pharmaceutically acceptable solvate of the compound of formula (I) or a pharmaceut. 

cally acceptable salt thereof. 

,4 A pharmaceutical composition which comprises a compound of formula (1). or a p»W^ 
,o acceptavit thereof or a pharmaceutically acceptab.e solvate thereof, and a P harmaceu«,cally acceptabi, 

""7; A compound of formu.a ,.) or a pharmaceutical* acceptable sal. thereof, or a P^-ace^caiiv 

15 Card f6 V Te ,a uror a S C ompound of formula (I), or a pharmaceut.ca.ly acceptable salt thereof, or 3 

respiratory tract disorders or hypertension or disorders associated with smooth muscle contraction 
gastro intestinal tract or the abovement.oned cardiovascular d.sorders. 
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Claims for the following Contracting State: ES 

1 . A process for preparing a compound of formula <!)■ 

R, 




(I) 
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or. where appropriate, a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable solva-9 

thereof 
wherein: 

A represents >C = X. wherein 

X represents oxygen or sulphur, or A represents a bond: 

Y represents oxygen or sulphur, or A represents a bond: 

Y represents N or N"-CT or a moiety CRa wherein 
R 8 is as defined below: 

R, and R 2 independently represent hydrogen or alkyl: or 

Ri and R 2 together represent a C 2 -7 polymethylene moiety; ronr pc fln t a 

R 3 represents hydrogen, hydroxy, alkoxy or acyloxy and R* is hydrogen or R 3 and R* together represent a 

bond: 

when A represents >C = X. then R, is hydrogen: . , nan hvHroxv a . k0x7 

alky, optionally substituted by one or more groups or atoms selected from halogen h ,^* y> J J"*',: 
alkLvcarbonvl carboxy or an ester or amide thereof, amino, monoalkylamino or d.alkylammo alkenv i. 
IS^AlSSLi by an alky, or alkeny, group or by an a.kanoy. group o^-JSS? 
. up to three halo atoms, by a phenyl group optionally substituted by alkyl. alkoxy or ha.ogen. subsftuted .* 
unsubstituted aryl or substituted or unsubstituted heteroaryl: and 
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represents hydrogen or alkyl: 
or Rs and together represent a linking chain of formula -A 1 -A 2 -, A 1 being attached to the nitrogen atom of 
the moiety -N-A- and A 2 being attached to the group A on the said moiety, and wherein A' represents a 
substituted or insubstitited methylene group. A 2 represents 2 or 3 linking members, one of the linkirg 

5 members optionally representing 0. S or NR and the other linking members each independently represent- 
ing a substituted or unsubstituted methylene group: R represents hydrogen, alkyl. alkanoyl. phenyl Ct-«- 
alkyl. arylcarbonyl wherein the aryl group may be substituted or unsubstituted: or R is mono- or bi-cyclic- 
heteroaryicarbonyl: when A represents a bond, then Rs and Rs together with the nitrogen atom to which 
they are attached, form an unsaturated heterocyclic ring having 5 to 7 ring atoms, which ring atoms 

jo comprise up to 2 further nitrogen atoms and a carbon atom, the carbon atom being substituted with either 
an oxo group or a thioxo grcup the remaining rings atoms being substituted or unsubstituted: 
R? and Rs are each independently selected from the class of hydrogen, substituted or unsubstituted alkyl. 
alkoxy. C3-3 cycloalkyl. hydroxy, nitro. cyano. halo, formyl. carboxy, a group of formula R a T-. R°R C NT-. 
R'-PNH-. R°CO.O-. R d CS.CX R d (OH)CH-. R d (SH)CH-. R°C( = N.OH)-. R°C( = N.NH 2 )- or alkenyl optionally 

:s substituted by alkylcarbonyl, nitro or cyano. providing that when Y is CRs then at least one of R? or R 3 is 
not hydrogen: 

R* represents R d or R d 0- and R d represents substituted or unsubstituted alkyl. substituted or unsubstituted 
aryl or substituted or unsubstituidd heteroaryl. optional substituents for R d being up to 3 substituents 
selected from alkyl. alkoxy. halo, haloalkyl. nitro and cyano: 
20 R b and R c each independently represent hydrogen, alkyl or alkylcarbonyl; 

T represents a bond or T\ V represents -CS- or T 2 and V represents -CO-. -SO- or -S0 2 -: and 
p represents zero or an integer 1, 
which process comprises: 

i) for compounds of formula (I) wherein p represents 2ero and A represents >C = X. acylating a compoun.1 
25 of formula (II): 



wherein. Y 1 represents Y or a g'oup convertible to Y. R, and R 2 are as defined hereinbefore. R 3 ' is 
hydroxy, alkoxy or acyloxy. Rg 1 ••♦ hydrogen or alkyl and R7" represents R7 or a group or atom convertible 
to R 7 , 

a) with an acylating agent of formula (III): 
R-o-CO-l. (III) 

wherein Li is a leaving group, and R 10 is hydrogen, substituted or unsubstituted alkyl wherein the 
substituents are as hereinbefore defined for Rs: amino optionally substituted as hereinbefore defined for R s : 
alkenyl or optionally substituted aryl or heteroaryl as hereinbefore defined for Rs. or a group convertible to 
Rs as hereinbefore defined, and thereafter, when R 6 is hydrogen and Rio is X'CH 2 (CH 2 ),, where z is 2 or 3: 
and X 1 is a leaving group, cyclising the resultant compound: 

b) with a compound of formula (IV) 
X = C = N.Rn (IV) 

wherein Rn is hydrogen, alkyl, alkenyl. alkanoyl optionally substituted by up to three haio atoms, or phenyl 
optionally substituted by alkyl, alkoxy or halogen: and X is oxygen or sulphur, and thereafter then Rn is 
hydrogen, optionally converting Rn: or 

»i) for compounds of formula x \) wherein p represents zero and A represents >C = X and Rs and R 6 together 
represent a linking chain of „:mula •A 1 -A 2 - as defined above in relation to formula (I), by reacting a 
compound of formula (V): 
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wherein R, and R 2 are as hereinbefore defined in relation to formula (I) and R;' and Y' are as defined in 
relation to formula (II), with an activated form of a compound of formula (VIA): 
R, 3 NHCOR: 2 (VIA) 

wherein R, 2 and Ri 3 together represents a linking chain of formula -A -A -. 

in) for compounds of formula (I) wherein p represents zero and A represents a bond and Rs and R s together 
with the n.trogen to which they are attached, form the above defined unsaturated heterocyclic ring, by 
reacting a compound of formula (V) as defined above with an activated form of a compound of formula 

(VIB): 

Ire-nV arid FU' form an unsaturated heterocyclic ring as defined above in respect of the variables Rs 
and R&. or 

iv) for compounds of formula (I) wherein p represents 1. reacting a compound of formula (VII): 
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wherein R, and R 2 are as defined in relation to formula (I). Y 1 represents Y or a group convertible to Y, R; : 
represents R 7 or a group convertible to R; and R" represents a leaving group, with a compound of formula 
(VIII): 

R t -NH-A-Rs (VIII) 

or an activated form thereof, wherein R 5 . R 6 and A are as defined in relat.on to formula (t): or 

v) reacting a compound of formula (X). as defined above, with a base to provide a compound of the above 

defined formula (V) and thereafter reacting the compound of formula (V) in situ with either a compound of 

formula (VIA) or (VIB) as respectively described above in reaction ii) or reaction iii): 

and thereafter if required, carrying out one or more of the following optional steps: 

(a) converting a compound of formula (I) into a further compound of formula (I); 

(b) converting Y 1 to Y; 

(c) converting R7 1 to R7; 

(d) forming a pharmaceutical^ acceptable salt of the compound of formula (l): 

(e) forming a pharmaceutical^ acceptable solvate of the compound of formula (I) or a pharmaceuti- 
cal^ acceptable salt thereof. 

2 A process according to claim 1 or claim 2. for preparing a compound of formula (I) wherein Y is CR 8 
. one of R; and R, is hydrogen and the other is selected from substituted or unsubstituted 
C 3 - a cycloalkyl. hydroxy, nitro. cyano. halo, formyl. carboxy. a group of formula RT-. R R C NT-. R T-NH-. 
R«COO- R d CS.O- R d <OH)CH-. R d (SH)CH-. R d C( = N.OH)-. R d C( = N.NH 2 h or alkenyl optionally substituted 
by alkylcarbonyl. nitro or cyano. wherein R*. R". R c , T. V and T 2 are as defined in relation to formula (I). 
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3. A process accord.ng to claim 1 or claim 2. (or preparing a compound of formula (I) where.* one of R, 
ana R. is hydro, „ and L other is se.ec.ed from .he Cass of C- a. ylcarbonyl C. a.^ycartjon 
C, alkylcarbonyloxy. C- aiky.hydroxymethyl. nitro. cyano. chloro. tnfluoromethyl. C-* alkylsulph.nyl. 
C, alkylsuiphony. C- alkoxysu.phinyl. C-i alkoxysulphonyl. C-« alky.carbony.am.no. alkoxyca - 
ton .am no ?.-/a.ky...hiocarbony- C-< aikoxy-thiocarbony.. C, alkyl-thiocarbony.oxy. C a.ky- 
thiomethy, ormy or aminosulphiny.. ammosuiphonyi o. aminocarbonyl the ammo mote y be.ng opuona.iy 

ubsiled by Orie or two C,- t a.ky, grouos. or C,-< a.kv.su.phiny.am.no C '-^d bv°C -Mce'r- 
aikoxysulphinylamirio or C* alkoxysulphooyiamino or e.heriyl terminally substituted by C -. alkylcar 
bonyl. rii.ro or cyano. or -C(C,- 6 alkyl)NOH or -C(C, - 4 alkylJNNHj. 

4. A process according to any orie of claims I to 3. for prepanng a compound of formula (I) wrv^e.n. 
A jepresents >C = X. wherein 

X represents oxygen or sulphur, or A represents a bond: 
Y represents N or n"«0~ or a moiety CR fl wherein 

r! and r"ndepend W en,,y represeri, hydrogen or C-« alkyl: or R, and R 2 together represent a C 2 -> 

TZ^^Z, hydroxy, a.koxy or acyloxy and R« , hydrogen or R, and R. together 

Xr e A n re a pre°s n e d n.s >C = X. theri R 5 is hydrogen; C:-« alkyl optionally substi.uted by halogen, hydroxy. 
C- - alkoxy C -* alkoxycarbonyi. carboxy or ammo optionally substituted by one or two .ndependent C- 
alkyl groups' or Ch alkenyl: amino optionally substituted by a C,- 5 alkyl or C 2 -* alkenyl group or by a 
C.-« alkanoyl group optionally substituted by up to three halo a.o s. by a phenyl group opt.onauy 
substituted by cU alkyl. C- alkoxy or halogen; or aryl or heteroaryl. either being optionally substituted 
by one or more groups or atoms selected from the class of C- alkyl. C,- 5 alkoxy. hydroxy, halogen, 
trifluoromethyl. nitro. cyano. C. -.2 carboxy.ic acyl. or am.no or aminocarbonyl optionally subst.tuted by one 
or two Ci -5 alkyl groups: ar-d 
Rt represents hydroce:* i- alkyl: 

or R 5 and R 6 together represent -CH 2 .<CH 2 ) n -Z-<CH 2 ) m -wherein m and n are 0 .0 2 such that m ♦ n is or 
2 and Z is CH 2 O. S or NR wherein R is hydrogen. alkyl. C 2 -r alkanoyl. phenyl C,-.- alkyl. 
naphthylcarbonyl. phenylcarbonyl or benrylcarbonyl optionally substitu.ed * »-.-. phenyl or naphthyl r.ng by 
one or two of C, -t alkyl. C- -« alkoxy or halogen; or R is mono- or bi-cy.iic- heteroarylcarbonyl; 
when A represents a bond, then R, and R 6 together with the nitrogen a.om .0 which .hey are attached form 
an unsaturated heterocyclic ring having 5 .0 7 ring atoms, which ring atoms compr.se up tc .2 ^ further 
nitrogen atoms and a carbon atom, the carbon atom being substituted with either an oxo group or a th.oxo 
qroup the remaining ring atoms being substituted or unsubstituted; 

when Y is N or N*-0". R; is hydrogen or. when Y is CR.. either one of R, and R, is hydrogen and the 
other is selected from the class of C- a.ky.carbonyl. C,- s alkoxycarbonyi. C,- 5 alkylcarbonyloxy. C,- ? 
alkylhydroxymethyl. nitro. cyano. chloro. trifluoromethyl. C,- s alkylsulphinyl. C-« alkylsulphonyl. C,- 6 
alkoxysulphinyl. C-t alkoxysulphonyl. C,- 6 alkylcarbonylamino. C,-« alkoxycarbonylam.no C.- 6 akyl- 
thiocarbonyl C,-« alkoxy-thiocarbonyl. C,- 5 alkyl-thiocarbonyloxy. C,- t alkyl-thiomethyl. formyl or 
aminosulphinyl. aminosulphonyl or aminocarbonyl. the amino moiety being optionally substituted by one or 
two C- - alkyl groups or C,-« alkvlsulphinylamino. C-i alkylsulphonylamino Ct-i alkoxysulph.nylam.no 
or C.-» "alkoxysulphonylamino or ethenyl terminally substituted by C,- 6 alkylcarbonyl. nitro or cyano. or -C- 
IC. t alkyDNOH or -C(C,-< alkyl)NNH 2 ; or one of R, and R 8 is nitro. cyano or C -j alkylcarbonyl and the 
othe'r is methoxy or amino optionally substituted by one or two C,- ( alkyl or by C,-i alkanoyl: or R, .S 
hydrogen and Rs is C-.-s alkyl or C 3 - B cycloalkyl. 

5 A process according to any one of claims 1 to 3. for preparing a compound of formula (I) where.n R 5 
and R» together represent a linking chain -A'-A*, A' represents a substituted or unsubstituted methylene 
group and A 2 represents a -CH 2 CH 2 - or -CH 2 CH 2 CH 2 -group. 

6 A process according to any one of claims 1 to 3. for prerr ig a compound of formula (I) wherein Rs 
and Rt toqether represent the moiety -CH 2 -(CH 2 )„-Z-(CH 2 ) m . 

7. A process according to any one of claims 1 to 6. for preparing a compound of formula (I) where.n the 
moiety Rs.N.CX.Re represents either pyrrolidonyl or piperidonyl. 

8 A process according to any one of claims 1 to 6. for preparing a compound of formula (I) where.n the 
unsaturated, heterocyclic ring represented by the moiety Rt.N.R, includes 5- or 6- ring atoms. 

9 A process according to any one of claims 1 to 6. for preparing a compound of formula (I) where.n A 
represents a bond and the moiety R S .N.R, represents a substituted or unsubstituted pyr.donyl or substi- 
tuted or unsubstituted thiopyridonyl group. 
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■ * ^mnnund of formula (!) wherein the pyridinyl group 

10. A process according to claim 9. for prepanng a compound of formu 

is a 2-pyridon-1-yl group. compound of formula (I) wherein 

11. A process according to any one of claims 1 to iu. *or p *m y 

p represents zero. mmnound of formula (I) selected from the group 

12. A process according to claim 1. for preparing a compound of tormu i 

consisting of: 

cis t i-dimethyl-5-nitro-3-(2-oxopyrroiidin-l-yl)«ndan-2-oi. 
trans i.i-dimethyl-5-nitro-3-{2-oxopyrrolidin-l-yl)indan- 2-ol: 
trans 1 .i-dimethyl-5-n 1 tro-3-(2-oxopiperidin-l-yl)«ndan-2-ol: 
1 . 1 ^imethyl-5-nitro-3-(2-oxoptperidin-i -yDind-2-one: 
1 1 ^imethyl-5-nitro-3-(2-pyridon-l-yl)ind-2-ene: 
trans- 1 . 1 -dimethyl-5-nitro-3-(2-py ridon- 1 -yl)indan-2-ol; 
trans-S-cyano-1 .1 -dimethyl-3-(2-pyridon- 1 -yt)-.ndan-2-ot: 
5-cyano-1.i-dimethy!-?-'2-pyridon-l-yl)ind-2-ene: 
trans-5-amino-1.'-di...ethy!-3-(2-pyridon-1-yl)indan-2-ol: 
trans- 1 ,N-{4-fluorobenzamido)-6-nitroindan-2-ol: 
trans-i-N-(4-chlorobutyrylamido)-6-n«fOindan-2-ol; 
trans-6-nitro-l-(2-oxopyrrolidin-i-yl)indan-2-ol; 

tr ans-3-(4-f.uerobenzoyhN-meth y lan 1 ino)-i.i^imeth y .-^n l tro 1 ndan-?o l 
r ans-3-4-fluoroben 2 oyl-N.methyla mi noH.^imemyi-5.cy.-omdan-2.o.. 

,rans- 1 1 -dimeOyl-S-tf-oxopiperidin- 1 -y I >6-trifluoromethy l,ndan-2-ol: 
t i<|imethyl-3-(2-o X opiperidin-i -yD-S-trifluoromethylmd^-ene. 
trans-1 .l-dimethyl-S-ethyl-^-oxopiperidin-l-yDmdan^-ol. 
,rans-i.i-dimethyl-6-por>tafluoroethyl-3-(2-oxopipend 1 n-i-yl) 1 ndan-2-ol. 
1 iHJimethyl-6-pentaf!uoroethyl-3-(2-oxopiperidin-l-yl).nd-2-€ne: 
trans-1 i-dimethyl-3-<2 ,- vridon-l-yl)-6-trifluoromethyl indan-2-ol; 
irans-i.i-dimethyl-6- ,;-3-(2-oxopiperidin-i- y :)indan-2-ol: 
trans-6-cyano- 1 .1 -dimethyl-3-<2-o::opiperidin-1 -y!).ndan-2<.l: 
trans- l.i-dimethyl-5^thyl-3-(2-pyridon-l-yl)indan-2-ol: 
5<yano-l .i-dimethyl-3-[(2^xopyrrolidin-i-yl)methyl] ind-2-ene: 
5<yano-l.l-dimethyl-3-[(2-pyridon-l-yl)meth y l1 ind-2-^ne: _ 
tf Js-U-dimethyl-*nitro-3-<S-<^ 
1.1-dimethyl-5-nitro-3-<S-<^ 

trans-lJ-dimethyl-5-nitrc>-3-(5-(Shmemyl-2-oxopyrrol.d.n-i-yl)mdan-2-ol. 
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